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Foreword 


In  1945,  when  the  manuscript  of  the  Revised  Edition  of  “A  Multiplet  Table  of  Astro- 
physical  Interest”  (see  footnote  1)  was  being  prepared,  a  violet  limit  of  wavelength  near  3000  A 
was  imposed  because  the  ozone  in  our  atmosphere  absorbs  radiation  of  shorter  wavelength. 
At  that  time,  however,  the  suggestion  was  made  that  an  extension  of  the  Table  to  include 
multiplets  in  the  far  ultraviolet  was  needed.  The  astrophysical  importance  of  ultraviolet 
transitions  in  the  spectra  of  abundant  elements  in  the  interpretation  of  observed  nebular  and 
stellar  lines  was  well  known  from  the  work  of  Bowen  and  others.  A  further  impetus  to  such  a 
program  was  provided  with  the  advent  of  rockets,  since  it  is  now  possible  to  observe  the  solar 
spectrum  in  the  region  of  shorter  wavelengths.  Recently  two  films  that  record  the  solar  spectrum 
to  about  2300  A  were  recovered  from  rocket  flights,  and  attempts  are  being  made  to  extend 
the  observations  farther  to  the  violet. 

The  earlier  astrophysical  multiplet  table  has  proved  to  be  inadequate  to  meet  present  needs, 
chiefly  because  of  its  limited  range  of  wavelength.  In  order  to  make  more  complete  data 
available  to  those  engaged  in  rocket  research,  to  those  working  on  spectrochemical  analysis, 
and  to  scientific  investigators  in  other  fields,  as  well  as  to  the  astrophysicist,  the  present  ultra¬ 
violet  extension  to  it  is  being  prepared. 

This  work  is  being  done  in  conjunction  with  the  program  on  “Atomic  Energy  Levels.” 
The  present  Section  includes  selected  spectra  of  the  first  23  elements  of  the  periodic  table,  H 
through  V,  covering  the  same  elements  as  Volume  I  of  Atomic  Energy  Levels  (see  footnote  6). 
Multiplets  of  79  spectra  are  included,  but,  as  before,  no  attempt  has  been  made  to  list  all 
known  classified  lines  of  each  spectrum. 

The  arrangement  of  the  present  Table  follows  in  detail  that  of  the  Revised  Multiplet 
Table.  Similarly,  upon  completion  of  the  tabulation  of  the  multiplets,  a  Finding  List  will  be 
prepared  containing  all  lines  in  order  of  wavelength. 

The  author  of  this  Table  has  had  the  benefit  of  the  expert  advice  of  W.F.  Meggers,  Chief 
of  the  Spectroscopy  Section  of  the  Division  of  Atomic  and  Radiation  Physics,  under  whose 
direction  the  program  is  being  carried  on.  She  has  also  received  cordial  collaboration  from  a 
number  of  institutions  in  making  the  selection  of  lines  to  be  included,  particularly  from  the 
Mt.  Wilson  and  Yerkes  Observatories. 

Washington,  D.  C.,  April  1950.  E.  U.  Condon,  Director. 
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1.  Introduction 


The  ink  was  scarcely  dry  on  the  Revised  Multiplet  has  commented  that  “certain  forbidden  transitions  that 
Table  1  published  in  1945,  when  astrophysicists  were  are  not  directly  observable  may  play  a  rdle  in  astronomy, 
compelled  to  extend  their  spectroscopic  horizon  to  include  as,  for  example,  by  fluorescence  excitation,  ionization  or 
the  ultraviolet  solar  spectrum,  heretofore  masked  by  the  dissociation.”  The  astrophysical  importance  of  ultra¬ 
ozone  in  the  earth’s  atmosphere.  The  present  ultra-  violet  lines  of  abundant  elements  has  more  recently  been 
violet  limit  of  the  solar  spectrum  films  taken  from  a  V-2  stressed  by  Merrill 3  and  others,  whose  work  illustrates 
rocket  is  near  2300  A,2  and  efforts  are  being  made  to  that  “peculiarities”  in  a  number  of  stellar  spectra  can  be 
extend  the  observations  to  regions  of  shorter  waves.  attributed  to  selected  ultraviolet  transitions.  The  full 

During  the  work  on  the  R  M  T,  however,  requests  for  significance  of  these  “peculiarities”  and  the  mechanisms 
ultraviolet  multiplets  were  received.  The  important  rdle  that  cause  them  have  doubtless  not  yet  been  completely 
of  selected  ultraviolet  lines  in  producing  the  nebular  lines  realized.  For  these  reasons,  and,  also,  in  order  to  make 
has  been  fully  discussed  by  Bowen,3  as,  for  example,  the  more  complete  data  available  to  those  working  on  spectro- 
line  of  He  ii  at  303.7  A,  those  of  O  in  at  303.7  A  and  chemical  analysis,  the  present  Ultraviolet  Supplement  to 
374.4  A,  and  the  pair  at  374.4  A  due  to  N  in.  Swings  4  the  R  M  T  is  being  prepared. 

2.  Scope  of  the  Ultraviolet  Multiplet  Table 

It  is  not  the  purpose  of  the  writer  to  record  here  all  phenomena  in  astronomical  spectra.  It  has  been  a  valu- 
multiplets  involving  lines  of  wavelength  shorter  than  able  guide  in  the  selection  of  both  the  spectra  and  lines 
about  3000  A,  the  limit  of  the  R  M  T.  The  limitation  of  of  the  lighter  elements  (H  through  Ca)  to  be  included  in 
the  Table  to  lines  of  astrophysical  interest  presents  a  the  Table.  A  preliminary  draft  of  the  Table  was  sub- 
difficult  problem  of  selection  from  the  vast  amount  of  mitted  to  the  Mount  Wilson  and  Yerkes  Observatories 
existing  data.  From  the  experience  gained  in  the  identifi-  for  criticism.  As  a  result  of  comments  received  some 
cation  of  solar  lines  in  the  regions  of  longer  wavelength,  additional  lines  have  been  included, 
she  has  attempted  to  include  all  important  lines  to  be  In  compiling  an  Ultraviolet  Multiplet  Table  it  is  difficult 
expected  in  a  high-dispersion  ultraviolet  solar  spectrum,  to  satisfy  the  present  and  future  needs  of  all  users.  In 
in  addition  to  those  needed  to  interpret  the  existing  view  of  the  probable  shortcomings  of  the  present  Table 
rocket  solar  films.  She  has  had,  also,  the  benefit  of  for  those  who  desire  more  extensive  lists  of  lines,  it  is 
detailed  suggestions  from  I.  S.  Bowen,  P.  W.  Merrill,  and  suggested  that  workers  consult  the  volumes  of  Atomic 
others  at  the  Mount  Wilson  Observatory.  Bowen  has  Energy  Levels.9  From  this  work  one  can  obtain  further 
generously  furnished  a  list  of  the  strong  lines  of  spectra  literature  references  and  also  determine  for  a  given 
of  elements  abundant  in  the  sun  and  similar  stars.  This  spectrum  both  the  positions  and  the  probable  percentage 
list  was  made  in  connection  with  his  study  of  fluorescence  of  lines  omitted. 

i  Contributions  from  the  Princeton  University  Observstory  No.  20  (1945).  (Here  refer-  *  I.  S.  Bowen,  Astropb.  J.  81, 1  (1838);  Rev.  Mod.  Phys.  8,  No.  2. 88  (1898). 
red  to  as  R  M  T.)  ‘  P.  Swings,  Letter  (May  1945). 

>  I.  J.  Hopfleld  and  H.  E.  Clearroan,  Jr.,  Phys.  Rev.  78, 877  (1948).  E.  Durand,  J.  J.  •  P.  W.  MerrUl,  Mt.  Wilson  Contr.  No.  738;  Astroph.  J.  Iff,  274  (1947). 

Oberly,  and  R.  Tousey,  Astropb.  J.  Iff,  1  (1949).  •  C.  E.  Moore,  Circ.  Nat.  Bur.  Std.  467,  Vol.  I  (1949) ;  Vol.  II  in  press. 


V 


3.  Arrangement  of  the  Table 


The  form  of  arrangement  is  identical  with  that  of  the 
R  M  T.  Under  each  spectrum  the  first  line  contains  the 
ionization  potential;  the  grade  of  analysis;  the  grade 
denoting  the  relative  number  of  classified  lines  included 
as  compared  with  the  total  number  classified  in  the  ultra¬ 
violet;  and  the  date  of  completion  of  the  manuscript. 
The  limit  is  also  included  for  three  spectra,  H,  He  i,  and 
He  ii. 

The  ionization  potential  is  copied  from  the  RMT  except 
for  A iv  and  Sc  i,  where  improved  values  are  entered.  As 
in  the  RMT,  the  limit  in  cm-1  has  been  multiplied  by  the 
factor  0.00012345  to  obtain  the  tabulated  ionization 
potential,  which  is  expressed  in  electron  volts.  Birge’s 
revised  conversion  factor  0.00012395, 7  has  been  used  to 
calculate  the  ionization  potentials  recorded  in  “Atomic 
Energy  Levels”,  which  introduces  a  discordance  in  the  two 
publications.  For  the  reasons  stated  in  some  detail  on 
page  xvi  of  the  RMT,  and  in  spite  of  this  inconsistency, 
it  has  appeared  advisable  to  use  the  same  factor  in  both 
multiplet  tables. 

The  analyses  of  atomic  spectra  have  recently  been  re¬ 
graded  by  W.  F.  Meggers  and  the  writer  in  connection 
with  the  program  on  the  compilation  of  atomic  energy 
levels.  The  revised  grades  are  entered  in  the  Ultraviolet 
Multiplet  Table.  As  before,  the  grades  range  from  A  to  E, 
grade  A  indicating  that  the  analysis  is  essentially  complete, 
and  grade  E  that  structure  has  been  recognized,  but  is 
limited  to  a  single  multiplet  or  transition. 

Similar  grades  are  used  in  the  entry  “List  A,  List  B, 
etc.”  to  denote  the  relative  numbers  of  classified  lines 
listed  here  as  compared  with  the  total  number  classified 
in  the  ultraviolet,  A  denoting  that  all  classified  lines  in  the 
ultraviolet  are  listed,  and  D  that  only  a  few  of  the  leading 
ones  are  tabulated. 

The  present  table  includes  only  a  limited  number  of  the 
spectra  of  the  first  23  elements,  H  through  V,  79  in  all. 
Because  the  work  is  still  in  progress,  it  has  been  decided 
to  include  with  each  spectrum  the  references  used,  rather 
than  to  prepare  one  large  bibliography  at  the  end,  as  was 
done  in  the  RMT.  These  references  precede  the  multi- 
plets  of  each  spectrum.  The  letters  on  the  left,  A,  B,  C, 
etc.  preceding  the  reference,  indicate  the  source  used  for 
the  wavelength  quoted  in  the  Table;  they  are  repeated  in 
column  2  under  “Ref.”  For  the  more  complex  spectra 
the  letters  and  corresponding  references  denoting  the 
source  are  copied  from  the  R  M  T,  as  for  example  in  Ti  i. 
Here,  all  the  references  listed  previously  were  not  needed 
and  are  not  repeated.  Consequently  some  letters  do  not 
appear,  since  only  those  references  needed  for  ultraviolet 
multiplets  are  repeated. 

The  references  are  followed  by  letters  indicating  what 
was  taken  from  each  paper  for  the  present  compilation. 
Three  types  of  letters  are  introduced  for  this  purpose, 

1  R.  T.  Birge,  Rev.  Mod.  Phys.  IS,  No.  4, 237  (1041);  Reports  on  Progress  in  Physics 
ft,  131  (1941). 


“W  L”,  “I”,  and  “T”,  denoting,  respectively,  wavelength, 
intensity,  and  terms,  the  last  referring  to  the  analysis  of 
the  spectrum.  If  the  intensities  from  a  reference  are 
entered  in  parentheses  in  the  table,  parentheses  are  used 
around  the  “I”  following  the  reference.  Those  papers 
used  only  for  analysis  or  intensity  follow  the  ones  used 
for  wavelength,  and  are  not  preceded  by  the  letters 
denoting  the  source  as  described  above.  For  example,  in 
C  ii,  Edlen’s  1934  paper  was  first  choice  for  wavelength,  as 
denoted  by  “A”  preceding  the  reference.  Every  wave¬ 
length  taken  from  this  paper  has  “A”  entered  in  column 
2  of  the  Table.  Reference  “A”  was  used  for  intensity 
and  analysis  as  well  as  for  wavelength,  and  consequently 
is  followed  by  the  letters  “W  L”,  “I”,  and  “T”.  The 
last  reference  was  used  only  for  analysis,  as  denoted  by 
“T”  following  the  reference. 

The  columns  in  the  Table  are  identical  with  those  of  the 
R  M  T,  namely,  1,  the  laboratory  wavelength;  2,  the 
reference  from  which  the  wavelength  was  taken;  3,  the 
estimated  intensity  of  the  line;  4  and  5,  the  low-  and 
high-excitation  potentials,  respectively;  6,  the  respective 
./-values  of  the  low  and  high  levels  involved  in  the  pro¬ 
duction  of  the  line;  and,  finally,  7,  the  multiplet  designa¬ 
tion  of  the  line,  complete  except  for  the  ./-values  in 
column  6. 

Column  1,  wavelength.  With  few  exceptions  these  are 
observed  laboratory  wavelengths,  in  standard  air  for  lines 
longer  than  2000  A,  and  in  vacuum  for  those  of  shorter 
wavelength.  For  H  and  He  ii  the  positions  of  the  line9 
calculated  from  the  series  have  been  adopted.  J.  E.  Mack 
has  kindly  furnished  these  data,  using  term  values  that 
take  into  account  the  fine  structure  separation  of  the 
2s  2SW  and  2 p  2P&  levels  as  observed  by  W.  E.  Lamb,  Jr., 
R.  E.  Retherford,  and  M.  Skinner.8  For  further  details 
see,  Atomic  Energy  Levels,  Volume  I.®  In  O  i  Edl6n's 
calculated  positions  are  used  for  the  lines  from  Reference 
B.  As  in  the  R  M  T,  predicted  positions  are  entered  for 
lines  that  are  masked.  In  such  cases  the  wavelength  is 
preceded  by  the  letter  “m”.  The  letter  “P”is  entered  in 
the  Reference  column  to  denote  that  the  position  is  pre¬ 
dicted,  and  the  masking  element  is  named  in  column  3. 

Column  2,  reference  (discussed  above). 

Column  8,  intensity.  When  two  different  intensity 
scales  are  used,  or  when  the  weaker  members  of  a  multiplet 
have  intensities  taken  from  a  reference  different  from  that 
used  for  the  leading  lines,  the  intensity  is  given  in  paren¬ 
theses.  All  intensities  are  eye  estimates  except  those  of 
H  and  of  He  ii.  For  these  two  spectra  theoretical  inten¬ 
sities  calculated  by  J.  C.  Brennan  under  tb«  direction  of 
J.  E.  Mack  and  F.  T.  Adler  are  entered.10  ihese  compu¬ 
tations  were  made  especially  for  inclusion  here,  through 
the  kindness  of  J.  E.  Mack  and  his  associates. 

•  W.  E.  Lamb,  Jr.  and  R.  E.  Retherford,  Bui.  Am.  Phys.  Soc.  *4,  No.  1.  99  0949) 
(H);  M.  Skinner  and  W.  E.  Lamb,  Jr.,  Bui.  Am.  Pbys.  Soc.  t4,  No.  1, 99  (1949;  (He  II). 

•  C.  E.  Moore.  Cire.  Nat.  Bur.  Std.  No.  467,  Vol.  I,  I  (1949). 

1*  Letter  (April  1949), 
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Columns  4  o,nd  5,  excitation  potentials.  As  in  the  R  M  T, 
all  excitation  potentials  have  been  calculated  by  multi¬ 
plying  the  level  values  involved  in  the  transition  produc¬ 
ing  a  given  line,  by  the  factor  0.00012345,  where  the  levels 
start  with  the  ground  state  zero.  If  the  terms  of  different 
multiplicities  in  a  given  spectrum  are  not  connected  by 
observed  intersystem  combinations  or  by  good  series, 
parentheses  are  entered  around  all  excitation  potentials 
in  the  multiplets  involving  the  terms  in  question,  to 
indicate  that  there  is  an  uncertainty  in  the  recorded  values. 

Columns  6  and  7,  J-values  and  multiplet  designations. 
The  last  two  columns  give  the  complete  multiplet  desig¬ 
nations  of  the  lines,  J-values  being  entered  in  column  6 
for  convenience,  and  the  rest  of  the  designation  in  column 
7.  The  number  in  parentheses  under  the  designation  in 


column  7  indicates  the  multiplet  number,  as  in  the  R  M  T. 
These  multiplet  numbers  will  appear  with  each  wavelength 
in  the  Finding  List,  which  will  form  the  final  Section  of 
the  Ultraviolet  Multiplet  Table. 

A  detailed  description  of  the  types  of  spectroscopic 
notation  used  is  given  in  the  R  M  T  and  also  in  the 
Volume  I  of  “Atomic  Energy  Levels,”  end  will  not  be 
repeated  here.  Only  one  special  type  of  notation  deserves 
mention.  For  spectra  of  the  inert  gas  type  (Ne  i,  Na  n. 
Mg  in,  A  i,  K  ii,  Ca  iii,  Sc  iv  in  the  present  Section)  the 
pair-coupling  notation  has  been  substituted  for  that  used 
by  Paschen  and  others.  The  Table  on  page  xvii  of  the 
R  M  T  and  the  column  giving  Paschen's  notation  in 
“Atomic  Energy  Levels”  should  suffice  for  cross  reference 
to  the  earlier  kinds  of  notation  used  for  Ne  i-like  spectra. 


4.  Symbols 


The  symbols  adopted  here  are  identical  with  those  used 
in  the  R  M  T  (except  for  the  designation  of  raie  ultime) 
as  follows: 

*  preceding  the  wavelength  denotes  that  the  line  is  a 
blend.  If  no  symbol  follows  the  wavelength  the  line  is 
blended  with  another  in  the  same  spectrum.  This  symbol 
is  also  used  in  the  intensity  column  when  the  intensity  is 
blended. 

§  follows  a  wavelength  (an  asterisk  always  preceding) 
to  denote  that  a  line  in  the  spectrum  of  the  neutral  atom 
of  a  given  element  is  blended  with  one  in  the  first  spark 
spectrum  of  that  element. 


§§  is  a  special  symbol  following  the  wavelength  (an 
asterisk  always  preceding)  used  for  blends  not  covered 
by  the  above  symbols,  and  explained  in  footnotes. 

t  follows  the  wavelength  of  the  raie  ultime.  This 
information  has  been  taken  from  the  papers  by  Meggers 
giving  the  strongest  lines  of  spectra  of  neutral  and  singly 
ionized  atoms.11 

t  follows  the  multiplet  designation  to  call  attention  to 
the  fact  that  not  all  lines  observed  in  the  multiplet  are 
listed  here. 

m  precedes  the  wavelength  when  the  line  is  masked,  as 
described  above. 
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Struve  and  his  staff  have  kindly  examined  it  in  advance 
of  publication.  J.  E.  Mack  and  his  collaborators  have 
carried  out  extensive  calculations  of  intensity  data  on 
H  and  He  n.  Their  efforts  to  furnish  the  results  especially 
for  inclusion  here  are  greatly  appreciated.  Special  thanks 
are  due  W.  F.  Meggers  and  C.  C.  Kiess  for  their  very 
helpful  and  authoritative  suggestions  and  cordial  collab¬ 
oration. 


The  Director  of  the  Bureau,  E.  U.  Condon,  has  gener¬ 
ously  supported  this  large  program. 

Much  of  the  material  has  been  compiled  by  Mrs.  Isabel 
D.  Murray,  whose  competence  and  care  are  largely 
responsible  for  the  accuracy  in  the  details  of  this  work. 
Similar  care  has  been  exercised  by  J.  L.  Mathusa  and  his 
staff  in  the  Publications  Section  in  the  troublesome  task 
of  publishing  these  data.  The  writer  records  here  her 
grateful  thanks  to  all  whose  hearty  cooperation  has  made 
this  extensive  project  possible.  As  the  work  progresses 
she  will  welcome  suggestions  from  the  users  of  this  Table. 

11  W.  F.  Meggers,  J.  Opt.  Soc.  Am.  11,  44  (1941)  (first  spectra);  11,  606  (1941)  (singly 
ionized  atoms). 
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0.  01 

9.  69 

2-3 

2p2  ip_3d  ipo 
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3 
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w 
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B 

0.01 
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2-3 
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(51) 

(29) 

1288.  633 

B 

2 
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2-1 
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1114.  414 

B 

0.01 

11.  08 

2-3 
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(30) 
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B 

5 

1.  26 
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2-3 

2p»>D-6d  >F° 
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D 
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0.01 

13.06 

2-1 

2pJ  »p-2p»  >S° 

(53) 

945.  336 

D 

(2) 

0.00 

13.  06 

1-1 

(31) 

1288.  055 

B 

1 

1.  26 

10.  84 

2-1 

2p»>D-6d  IP0 

945.  193 

D 
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0.00 

13.06 

0-1 

(54) 

1275.  021 

B 

5 

1.  26 
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2 
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2-1 

2p“D-3s  *P° 
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2 
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10 
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1.  26 
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2-2 
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3 
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2-3 
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9.66 
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11.05 
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A 

5 

2.67 

7.45 
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B 
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9.  69 
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10 

2.  67 

7.  65 
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B 

2 

1.  26 

9.72 

2-1 

2p“D-3 d  >P° 

(61) 

(38) 
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B 

6 

1.  26 

10.  31 

2-2 

2pJiD-4d  ‘D° 

1751.  9 

B 

8 
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(39) 
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B 

2 
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10.  34 
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B 

5 
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(63) 
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B 

2 
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1355.  825 

B 

6 
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10.  36 
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2p»‘D-4d  1F° 
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A 

20 
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12.  79 
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1354.  286 
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A 
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10 
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10 
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13.  66 

K-iK 
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A 

3 

9.  25 
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(10) 
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A 

9 

0.  01 

14.  39 
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1323.  916 

A 

8 

9.25 

18.57 
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A 

8 
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14.39 
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(11) 
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11 

0.01 

17.97 
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20.  83 
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10 
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0.  01 
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K-iK 

2p»*S  —  3p  »P° 
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A 
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A 
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25.  61 

29.  81 

2K-2K 

529.  796 

A 

8 

0.27 

23.  57 

K-lK 

(2) 

2986.  20 

B 

(5) 

25.  76 

29.  90 

IK— IK 

523.  792 

A 

5 

0.  00 

23.  57 

IK— IK 

2550.  02 

B 

(6) 

25.  61 

30.  45 

2K-1K 

4*  ‘P  —  4p  *S° 

497.  104 

A 

15 

0.00 

24.83 

1K-2K 

3pS3P°-3d  3F 

2635.  11 

B 

(5) 

25.  76 

30.  45 

IK— IK 

(8) 

(3) 

2689.  90 

B 

(5) 

25.  86 

30.  45 

K— IK 

470.  089 

A 

20 

0.00 

26.  26 

1K-1K 

3p5  3P°— 4s  »P 

471.  569 

A 

15 

0.  27 

26.  45 

K-  K 

(4) 

466.  793 

A 

15 

0.  00 

26.  45 

IK-  K 

474.  920 

A 

9 

0.27 

26.  26 

K-iK 

444.  344 

A 

15 

0.  00 

27.78 

1K-2K 

3p5  3p°_4g'  id 

44A  595 

A 

15 

0.  27 

27.  79 

K— IK 

(5) 

413.  792 

A 

10 

0.00 

29.83 

IK-  K 

3p5  ap=_4g"  as 

— 

(6) 
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Cal 


I  A 

Ref 

Int 

E  P 

/ 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

19 

Hgi 

Air 

■| 

2734  82 

0.00 

4  51 

0-1 

4»»  >S  —  5p  *P° 

2150.  78 

B 

■iMHil 

5.74 

ESI 

4«*  >S  —  8p  »P° 

I 

(1) 

I  1 

(8) 

2721.  645 

10 

0.00 

4  53 

EB1 

4«»>S  -  4p'  >P° 

(2) 

2770.  79 

C 

3hv 

1.  89 

6.34 

2-3 

4 p  •P°-4d'  *D 

2764.  60 

C 

2hv 

1.  88 

6.  34 

1-2 

(9) 

2617.  66 

C 

3 

0.00 

4  71 

MiHI 

4*“S  —  4p'  *D°? 

2762.  05 

C 

2 

1.87 

A  34 

0-1 

(3) 

2772.  80 

C 

1 

1.  89 

6.  34 

tSJ 

2766.  13 

C 

1 

1.  88 

A  34 

1-1 

2541.  40 

c 

0.00 

4  86 

MiHM 

4j*  *S  -4p'*P° 

(4) 

2757.  40 

C 

2h 

1.  89 

6.37 

2-1 

4p  *P°— 4d'  »S 

2749.  34 

C 

Ih 

1.  88 

6.  37 

1-1 

(10) 

2398.  559 

A 

2 

0.00 

5.  15 

0-1 

4*>>S  —  5p  'P° 

2745.  49 

C 

lh 

1.  87 

6.37 

0-1 

(5) 

2564  09 

c 

3 

1.  89 

6.  70 

2-2 

ip  ,PQ—4d'  »P 

2275.  471 

A 

1 

0.00 

5.  42 

0-1 

4s*  'S  —  6p  »P° 

255A  20 

c 

2 

1.  88 

6.  70 

1-1 

(U) 

(6) 

2565.  20 

c 

2 

1.  89 

6.  70 

2-1 

2558.  60 

c 

2 

1.  88 

6.  70 

2200.  728 

A 

1 

EXI3 

5.  61 

0-1 

4**‘S  —7 p  *P° 

2557.  18 

c 

2 

1.  88 

6.  70 

1-2 

(7) 

2554  82 

c 

2 

1.87 

a  70 

0-1 
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Can 


I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

Low 

High 

■ 

Low 

High 

J 

Vao 

Vac 

1649.  96 

A 

2 

0.00 

7.  48 

X-lX 

4*  *S  — 5p  »P° 

1434.  3 

A 

1.  69 

10.  30 

2)4- 

3d  «D  -6/  *F° 

1652.02 

A 

1 

0.00 

7.47 

54—  X 

(1) 

1433.  1 

A 

1.  69 

10.  30 

154-2)4 

(7) 

1342.07 

A 

1 

0.00 

9.20 

54-1)4 

4s  >S  -6p»P° 

(2) 

Air 

Air 

2208.  606 

A 

3 

3.  14 

8.  73 

1)4-  54 

4p  *P°— 6s  *S 

2131.  43 

A 

2 

1.  69 

7.  48 

2)4-154 

3d  *D  —  5p  *P° 

2197.  791 

A 

2 

3.  11 

8.  73 

54-  54 

(8) 

2132.  25 

A 

1 

1.  69 

7.  47 

1)4-  54 

(3) 

2128.  733 

B 

■ 

1.  69 

7.  48 

154-1)4 

2112.  763 

A 

2 

3.  14 

8.  98 

l)4—2)4 

4p  *P°  — 5d*D 

2103.  239 

A 

2 

3.  11 

8.  98 

54—1)4 

(9) 

Vac 
1840.  21 

A 

■ 

1.  69 

8.40 

2)4- 

3d  »D  -if  «F° 

2113.  19 

A 

3.  14 

8.  98 

154-1)4 

1838.08 

A 

1 

1.  69 

8.40 

l)4-2)4 

(4) 

Vac 
1851.  10 

A 

3.  14 

9.  81 

1)4-  54 

4  p  *P°— 7s  ‘S 

1644.25 

A 

1.69 

9.20 

3d  »D  —  6p  »P° 

(5) 

1843.  6 

A 

1 

3.  11 

9.  81 

54-  54 

(10) 

1 

1815.  04 

A 

n 

3.  14 

9.  94 

1)4— 2)4 

4p»P°-6d»D 

1555.  1 

A 

1.  69 

9.63 

2)4- 

3d  *D  —5/  *F° 

1807.  74 

A 

H 

3.  11 

9.94 

X— 1)4 

(11) 

1553.  5 

A 

■ 

1.  69 

9.63 

154-2)4 

(6) 
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I  A 

Ref 

Int 

E  P 

B 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

Multiplet 

(No) 

Low 

High 

Vac 

Air 

490.56 

A 

2 

0.00 

25.  16 

0-1 

3p*  »S  -3d  [  X]° 
(1) 

2620.  82 

B 

6 

30.  11 

34.82 

4s  [lXl°-4p  (  X] 
(9) 

2541.  49 

B 

6 

29.  94 

34  80 

2-2 

4s  [lX]°-4p'[lXJ 

409.  948 

A 

6 

0.00 

30.  11 

0-1 

3p*  >8  -4s  [1H3° 

2634  17 

B 

6 

30.  11 

34  80 

1-2 

(10) 

\f) 

2924  33 

B 

8 

30.  58 

34.80 

1-2 

4s'  [  Xl°-4p'[lX] 

40&  734 

A 

5 

0.00 

3a  58 

0-1 

3p*  >S  -4s'  [  )4]0 

2813.  88 

B 

7 

30.  32 

34  71 

llBB 

(11) 

(3) 

2989.  30 

B 

6 

30.  58 

34  71 

1-1 

2866.  57 

B 

7 

30.  58 

34  88 

1-1 

4s'  [  Xl°-4p'[  XI 

1562.  50 

A 

6 

26.34 

34  24 

3-2 

3d  [3)4]0— 4 p  [2)4] 

2704.  87 

B 

6 

30.  32 

34  88 

0-1 

(12) 

(4) 

1870.  28 

A 

6 

2&  20 

34  80 

3-2 

3d  (2541° -4p' [1X1 

Vac 

(5) 

1943.  12 

11 

6 

33.  60 

39.  95 

1-2 

4p  [  XI  -4d  [1X1° 

1854.72 

A 

6 

27.  88 

34  53 

2-2 

3d'  [2)4]0— 4p  (1X1 

(6) 

Air 

2152.  47 

6 

34  53 

40.  27 

2-3 

4p  [1X1  —  4d  [3X1° 

Air 

■ 

(14) 

2899.  78 

B 

9 

29.  94 

34.  20 

2-3 

4*  [lX]°-4p  [2X] 

2988.  61 

B 

7 

30.  11 

34  24 

1-2 

(7) 

2129.  20 

6 

34  71 

40.  50 

1-2 

4p'  [1XJ  —  4d  [2X1° 

2869.  95 

B 

7 

29.  94 

34.  24 

2-2 

(15) 

2687.  78 

B 

8 

29.  94 

34.  53 

2-2 

4s  [lX]°-4p  [1X1 

■ 

2881.  80 

B 

7 

30.  11 

34.  40 

1-1 

(8) 

2140.  39 

6 

34  80 

40.  56 

2-1 

4p'[lX]  -5s  [1X1° 

2791.  63 

B 

6 

30.  11 

34  53 

1-2 

■ 

(16) 
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Air 

2711.  36 
2706.78 

2707.  95 
2692.  78 


EP 

Low 

High 

0.  02 

4  57 

0.00 

4  56 

0.02 

4  58 

0.00 

4  58 

2K-2X 
IX- 1H 

2X-1X 
IX-  X 


Multiplet 

(No) 


o’D— to’D® 
(1) 

o’D-w  »P° 
(2) 
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Air 

2552.  38 
2560.  26 
2563.  23 
2545.  24 
2555.84 


Int 

E  P 

Low 

High 

lOe 

0.02 

4  86 

9e 

0.  01 

4  83 

8e 

0.00 

4  81 

5e 

0.  01 

4  86 

6e 

0.00 

4  83 

3 

1.45 

6.88 

Multiplet 

(No) 


a*D  -i/*P°t 
(1) 


a  «S  -y‘P° 
(2) 


Ref  Int 


E  P 


Low  High 


Air 

2611.  23 


2801.  35 
2789.  20 
2782.  34 


2826.  69 
2822.  17 
2819.  56 


3e  3.22  7.95  2-2 


6e  3.44  7.84  4-4 

5e  3  41  7. 83  3-3 

3e  3.39  7.82  2-2 


Multiplet 

(No) 


(3) 

i  *F °— «  *Ff 

(4) 


t  *D0— e  ’Ff 
(5) 
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Vac 

1603.  12 
1610.  25 
1598.  06 

731.  66 
730.  60 


Air 

2699.  01 
2734.  02 


2010.  48 
Vac 

1993.  96 
Air 

2012.  30 
Vac 

1912,  48 
1895.  33 


E  P 

Low 

High 

0.  02 

0.  00 

0.  00 

7.  72 

7.  67 

7.  72 

0.  02 

0.  00 

16.  90 

16.  90 

3.  15 

8  15 

7.  72 

7.  67 

7.  72 

13.86 

7.67 

13.  86 

7.72 

13.  86 

7.72 

7.67 

14.  18 

14.  18 

Multiplet 

(No) 


3d  »D-4p  «P° 

(1) 


2X-1X 
ix-  X 

ix- IX 


2X-2X  3d  »D— 4/  *F° 
IX-2X  (2) 


X-1X  4«  *S— 4p  «P° 
X—  X  (3) 

IX-2X  4p*P°-4d»D 
,  ,  (4) 

X-IX 

IX- 1X 

IX-  X  4p  *P°  — 5*  >S 

X-  X  (5) 


I  P  73.6  Anal  E  List  A  Nov.  1948 

REFERENCES 

A.  Beckman,  Bidrag  till  Kdnnedomen  om  Skandiums  Spektrum  i  YUersta  UUraviolett,  Akademisk  Avhand 
ling  p.  90  (Almqvist  and  Wiksells  Boktryckeri  -A,  -B,  Ippsala  1937).  W  L,  I,  T 
P.  G.  Kruger,  S.  G.  Weissberg  and  L.  W.  Phillips,  Phys.  Rev.  51,  1090  (1937).  T 


Vac 

298  428 


293.  248 
217.  189 
215.  522 


E  P 

Low 

High 

0.00 

4.  14 

0.00 

4  21 

0.00 

5.  68 

0.00 

5.  73 

Multiplet 

(No) 


3p«>S-4«  [ltf]° 

(1) 

3p*  'S— 4s'  [ 

(2) 

3p8!S-5«  [1HJ° 

(3) 

3p*‘S-5s'  [  HI0 

(4) 
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P  Predicted  wavelength.  W  L 

Til  Til 


I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Air 

2956.  133 

A 

70R 

0.  05 

4.  22 

4-4 

flip  _ „  »po 

2948.  255 

A 

60r 

0.02 

4.21 

3-3 

(1) 

*2941.  9955 

A 

60r 

0.  00 

4.  19 

2-2 

2967.  220 

F 

25 

0.05 

4.  21 

4-3 

2956.  796 

F 

25 

0.02 

4.  19 

3-2 

2937.  301 

F 

25 

0.02 

4.  22 

3-4 

2933.  526 

F 

25 

0.  00 

4.21 

2-3 

2679.  949 

G 

20 

0.05 

4.  65 

4-5 

o‘F  -v  *G° 

2669.  610 

G 

15 

0.  02 

4.  64 

3-4 

(2) 

2661.  966 

L 

10 

0.  00 

4.  64 

2-3 

2685. 14 

H 

(3) 

0.  05 

4.  64 

4-4 

2669.  274 

G 

2 

0.  02 

4.  64 

3-3 

a  »F  -*  «F° 

2657.  186 

G 

10 

0.00 

4.  64 

2-3 

(3) 

2668.  36 

H 

(1) 

0.05 

4.  67 

4-4 

a  iF  -„  »F° 

2660.  66 

H 

(1) 

0.02 

4.  66 

3-3 

(4) 

2654.  928 

G 

5 

0.  00 

4.  65 

2-2 

2676.  09 

H 

(1) 

0.  05 

4.  66 

4-3 

2653.  02 

H 

(2) 

0.  02 

4.  67 

3-4 

2648.65 

H 

(1) 

0.  00 

4.  66 

2-3 

2646.  650 

G 

40 

0.05 

4.  71 

4-3 

o  *F  -u  »D° 

2644.  275 

G 

40 

0.02 

4.  69 

3-2 

(5) 

2641.  116 

G 

40 

0.  00 

4.  67 

2-1 

2631.  55 

J 

(1) 

0.  02 

4.  71 

3-3 

2632.  424 

G 

15 

0.  00 

4.  69 

2-2 

2611.  287 

G 

25 

0.05 

4.  77 

4-4 

o  *F  -t  8F° 

2605.  1 63 

G 

25 

0.  02 

4.  76 

3-3 

(6) 

2599.  9i0 

G 

25 

0.  00 

4.  75 

2-2 

2619.  942 

G 

10 

0.  05 

4.  76 

4-3 

2611.  468 

G 

8 

0.  02 

4.  75 

3-2 

2596.  596 

G 

10 

0.  02 

4.  77 

3-4 

259a  647 

L 

(3) 

0.  00 

4.76 

2-3 

2604.  88 

H 

(3) 

0.05 

4.  79 

4-3 

a  *F  -t  *D° 

2594.  63 

H 

(2) 

0.  02 

4.  78 

3-2 

(7) 

2586.  26 

H 

(3) 

0.  00 

4.  77 

2-1 

2590.  265 

G 

5 

0.02 

4.  79 

3-3 

2583.  224 

G 

2 

0.  00 

4.  78 

2-2 

2578.  91 

H 

(2) 

0.  00 

4  79 

2-3 
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Int 

E  P 

n 

Multiplet 

(No) 

Low 

High 

Air 

■I 

2541.  917 

G 

E'l 

0.05 

4.90 

4-3 

o*F  -a  'D* 

2529.  866 

L 

■OX 

0.  02 

4.90 

3-2 

(8) 

2520.  543 

G 

■flip 

0.  00 

4.  90 

2-1 

2527.  991 

G 

0.  02 

4.  90 

3-3 

2519.  01 

K 

(4) 

0.00 

4.90 

2-2 

2517.  14 

H 

(1) 

0.00 

4.90 

2-3 

2470.  98 

H 

(3) 

0.05 

5.04 

4-3 

a  *F  -r  *D* 

2468.  360 

G 

2 

0.02 

5.  02 

3-2 

(9) 

2464.  966 

G 

2 

0.  00 

5.01 

2-1 

2457.  80 

H 

(2) 

0.  02 
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1H— 2J4 

a4F  -?  *F° 

(39) 

2090.  96 
2085.  91 
2096.  72 
2088.  56 
2095.  77 
2087.  62 
2104.  84 
2094.  71 
*2086.  57 

H 

H 

H 

H 

H 

H 

H 

H 

H 

(10) 

(20) 

(15) 

(40) 

(25) 

GO) 

(20) 

(40) 

15nr 

0.  00 
0.  00 
0.  04 
0.  02 
0.  04 
0.  02 
0.  07 
0.  04 
0.  02 

5.  90 
5.  92 
5.  93 
5.  93 
5.  93 
5.  93 
5.  93 
5.  93 
5.  93 

144-244 

144-2)4 

3) 4- 
254— 
344-344 
2)4-344 

4) 4-344 
344-3)4 
244-3)4 

a  4F  -  10°t 

(49)  ll°t 
12° 
12° 
13° 
13° 
14° 
14° 
14° 

2220.  450 

A 

3 

5.  57 

254-154 

a  4F  -u  ‘P0 

2085.  56 
2084.  12 

H 

H 

(10) 

(10nv) 

0.  02 
0.  04 

5.  93 
5.  96 

244-2)4 

344- 

15°t 

17°f 

2213.  692 

A 

10 

5.  57 

1)4-154 

(40) 

a4F  -r  3G°t 

2038.  85 

H 

(90) 

0.07 

6.  12 

444-3)4 

a4F  — n  4D°f 

2228.  835 

A 

15 

5.58 

3)4-354 

2035.  30 

H 

(80) 

0.  04 

6.  10 

354-2)4 

(50) 

2219.  652 

A 

3 

354-4)4 

(41) 

2034.  06 

H 

(90) 

0.  02 

6.  08 

2)4-144 

2032.  27 

H 

(60) 

0.  00 

6.  07 

144-  ,44 

2231.  412 

A 

30 

0.07 

EEi 

4)4-554 

a  4F  -  2 o° 

2029.  36 

H 

(50) 

0.  04 

6.  12 

3)4-354 

2158.  12 

A 

(15) 

EXE 

EE'- 

l  54- 

(42)  4°f 

2027.  62 

H 

(40) 

0.  02 

6.  10 

2)4-244 

2164.  88 

A 

(15) 

0.  04 

5.74 

354-2)4 

5° 

2028.  42 

H 

(40) 

0.  00 

6.  08 

144-1)4 

*2146.  64 

A 

(10) 

5.  77 

2)4-1  54 

6°f 

H 

(60) 

6.  09 

344-2)4 

a4F  —  21°t 

2125.  84 

H 

(20) 

■I1  II? 

5.  85 

354-3)4 

7°t 

2041.  00 

0.  04 

*2117.  48§ 

H 

(20) 

■i  |i Y 

5.  85 

2)4-354 

7° 

2008.  70 

H 

(10) 

0.  04 

6.  18 

3)4- 

(51)  23°t 

2124.  15 

H 

(12) 

■l'  *1/1 

5.  88 

4)4-354 

8° 

1)4-144? 

2102.  58 

H 

(15) 

0.  02 

5.  89 

2'a- 

9°t 

2010.  48 

H 

(20) 

0.  00 

6.  14 

a  4F  -t  3D°t 

Vac 

1984.  91 
1983.  37 
1982.  45 
1982.  06 
1989.  82 

(52) 

2204.  930 
2200.  174 
2194.  65 
2189.  95 
2211.  350 
2203.  658 

A 

A 

A 

A 

A 

A 

12 

15 

10 

6 

3 

4 

II 

5.  67 
5.  65 
5.  64 
5.  64 
5.  65 
5.  64 

4)4-454 

3) 4-354 

2) 4-254 
154-154 

4) 4-354 

3) 4-254 

a  4F  — p  ".'°t 
(43) 

H 

H 

H 

H 

H 

(50) 

(50) 

(40) 

(40) 

(12) 

0.  07 
0.  04 
0.  02 
0.  00 
0.  04 

6.  29 
6.  26 
6.  24 
6.  23 
6.  24 

444-5)4 

344-4)4 

2H-354 

1)4-244 

344-3)4 

a  4F  —  p  4G°t 
(53) 

2193.  82 
m2191.  21 
2188.  06 

A 

P 

A 

5 

Vi 

37 

yi 

5.  67 
5.  65 
5.  64 

354-4)4 

2)4-354 

1)4-254 

1967.  98 
1966.  52 
1965.  26 

H 

H 

H 

(80r?) 

(60) 

(60) 

0.  07 
0.  04 
0.  02 

6.  34 
6.  32 
6.  30 

444-4)4 

344-3)4 

244-2)4 

a‘F  -n  4F° 
(54) 

2196.  29 

A 

5 

5.  64 

2)4-154 

a  4F  -l  »P°t 

1964.  27 
1975.  42 

H 

H 

(60) 

GO) 

0.  00 
0.  07 

6.  28 
6.  32 

1)4-144 
4)4  —  344 

(44) 

1972.  48 

H 

(15) 

0.  04 

6.  30 

344-254 

2202.  724 

A 

60r 

5.  67 

4)4- 3)4 

a'F  -o  4D°t 

1969.  57 
1959.  12 

H 

H 

(15) 

(30) 

0.  02 
0.  04 

6.  28 
6.  34 

2)4-144 

344-4)4 

2196.  40 

A 

40r? 

5.  66 

3)4  —  2% 

(45) 

1959.  36 

H 

(30) 

0.  02 

6.  32 

244-3)4 

2191.  10 
2187.  39 

A 

A 

30 

10 

5.  65 
5.  64 

2}4—  1 A 
1)4-  44 

1959.  97 

H 

(40) 

0.  00 

6.  30 

144-2)4 

2191.  65 

A 

3 

Kill 

IfcSSfl 

3)4 -3)4 

1966.  76 

H 

(60) 

0.  07 

6.  35 

4)4-344 

a4F  —  m4D° 

1965.  07 

H 

(60) 

0.  04 

6.  32 

344-2)4 

(55) 

2182.  22 

A 

120R 

MlMt/j 

5.  72 

4)4-5  44 

a  4F  -r  4G° 

1963.  47 

H 

(70) 

0.  02 

6.  30 

2)4-144 

2177.  00 

A 

100R 

■  iMlil 

5.  71 

3)4- 4)4 

(46) 

1961.  69 

H 

(50) 

(50) 

0.  00 

6.  29 

144-  44 

2173.  15 

A 

80R 

Exiu 

2)4-3  A 

*1957.  90 

H 

fO.  04 

6.  35 

344-3)4 

2170.  74 

A 

60R 

■iWiY 

5.  69 

1)4— 2)4 

\0.  02 

6.  32 

2)4-244 

2187.  95 

A 

15 

■iitf 

5.  71 

4)4— 4)4 

1958.  18 

H 

(12) 

0.  00 

6.  30 

1)4-144 

2181.  97 

A 

20 

3K-3H 

2177.  24 

A 

10 

5.  69 

2)4— 2)4 

J 
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V  I — Continued 


Multiplet 

(No) 


Air 

2835.  660 


2618.  908 


2497.  655 


2480.  606 
2482.  115 
2489.  13 
2488.  737 
2473.  652 
2476.  510 
2478.  97 

2392.  898 
2386.  409 

*2391.  268 

2395.  429 

2396.  492 
2395.  104 

*2397.  775 
2403.  362 
2403.  029 
2405.  733 

2405.  245 
2398.  697 

2394  270 


*2146.  64 
2138.  62 
*2092.  30 
*2086.  57 
2077.  16 
2012.  35 
2011.  54 


3002  65 
3004.  82 
3004.  33 
2995.  617 
2998.  62 

2981. 537  H 
2978.  936  D 

2893. 47  G 


2869.  484 
*2870.  04 


2866.  971 
2862.  418 
2859.  001 
*2854.  057 
2853.  82 


2X-3X? 


4X-3X? 
0.  271  5.  401  1 H-  X? 

4H-3'A? 
3M-3K? 


6.03  3H-2J4 
6.04  2H-2H 

6.  18  3X~ 

6.  19  2/2-2 X 
6.23  3X- 


(63)  19  t 


3X-3X 


10  1.  08  5.  38 

10  |  1.  06|  5.371  2X-1X 

4h 
4h 

3h  |  1.  041  5.  36|  ’A—  X 


Low  High 


Air 

*2778.  058  H 
*2774. 01  G 
*2774. 01  G 

2689.  114  A 

m2688.  71  P 

m2686.  49  P 

m2698.  67  P 

2693.  918  A 

2696.  760  A 

2688.  942  A 


2685.  843 
m2683.  08 
*2685.  515 

2675.  977 
*2675.  753 

2676.  636 

2620.  284 
2611.  255 
2605.  084 
2610.  891 
2604.  294 
2600.  798 


3016.  17  G 

2999.  20  G 

2990.  93  G 

2963.  818  D 

*2976.  527§  D 

296a  981  D 

2974.  217  H 

2961.  127  D 

2968.  29  G 

2957.  176  H 

2944.  76  G 

2943.  84  G 

2866.  447  D 

2857.  972  D 

2855.  518  D 

2863.  076  D 

285a  787  D 


2768  30  G 


269a  724 
*2685.  515 
2679.  707 
2699.  12 
2686.  356 
*2685.  1 4§ 
2678.  878 


2514.  41  A 


Multiplet 

(No) 


a  4 D  —  p  *D°t 
(69) 


a  *D  — p  4F°f 
(70) 


a  4D  -t  ‘P°f 

(71) 

a  4D  — o  4D°t 

(72) 


a4D  -t  4P°f 
(73) 


a  4P  —to  4S° 
(74) 


X  a  4P  —q  4D°f 

X  (75) 

X 

X 

X-2X  a  4P  -u  4P°f 
X- 1/  (76) 

X-  X 
X-2X 
X-iX 

X~3X  a4P  — p  4D°f 
H-2A  (77) 

X-IX 

X-IX 


a  4P  —o  4D°t 
(78) 


X-2X  -t  4P° 

X-IX  (79) 

X-  X 
X- IX 
X-  X 
X-2X 
X— IX 


1.21|  6.12|  2X-3X?I  o4P  -n  4D°t 
(80) 
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A  W.  F.  Meggers  and  C.  E.  Moore,  J.  Research  Nat.  Bur.  Std.  25.  83,  RP1317  (1940).  W  L,  I*  T 
*  and  §§= Blend  Fe  iu? 


Vn 


Vn 


m 

Ref 

Int 

E 

P 

■ 

Multiplet 

(No) 

Low 

High 

■ 

mm 

Air 

2700.  944 

A 

300r 

0.  04 

4.  61 

4-5 

o  SD  —  z  SF° 

2706.  17 

A 

200rs 

0.  03 

4.  59 

3-4 

(1) 

*2715.  676 

A 

180rs 

0.  01 

4.  56 

2-3 

2728.  644 

A 

150 

EIK1 

4.  53 

1-2 

2739.  715 

A 

100 

0.  00 

4.  50 

0-1 

*2715.  676 

A 

180rs 

0.  04 

4.  59 

4-4 

2723.  218 

A 

20 

0.  03 

4.  56 

3-3 

2733.  906 

A 

25 

0.  01 

4.  53 

2-2 

2742.  43 

A 

25 

0.  00 

4.  50 

1-1 

2732.  92 

A 

5 

0.  04 

4.  56 

4-3 

2741.  563 

A 

4 

0.  03 

4.  53 

3-2 

2711.  740 

A 

100 

0.  04 

4.  59 

4-3 

a  ‘D  -z  »D° 

2714.  205 

A 

50 

0.  03 

4.  57 

3-2 

(2) 

2713.  050 

A 

40 

0.01 

4.  56 

2-1 

2702.  185 

A 

200r 

0.03 

4.  59 

3-3 

2706.  70 

A 

150r 

0.  01 

4.  57 

2-2 

2707.  86 

A 

100 

0.00 

4.  56 

1-1 

2694.  74 

A 

20H 

0.  01 

4.  59 

2-3 

2701.  535 

A 

10 

0.  00 

4.  57 

1-2 

2705.  220 

A 

40 

0.  00 

4.  56 

0-1 

2687.  960 

A 

300r 

0.  04 

4.  63 

4-4 

a  *D  -z  SD° 

2679.  327 

A 

200r 

0.03 

4.  63 

3-3 

(3) 

2682.  875 

A 

100 

0.  01 

4.  61 

2-2 

2685.  689 

A 

0.  00 

4.  60 

1-1 

2688.  717 

A 

0.  04 

4.  63 

4-3 

2690.  252 

A 

B 

0.  03 

4.  61 

3-2 

2690.  792 

A 

■' 1 

0.  01 

4.  60 

2-1 

2689.  883 

A 

0.  00 

4.  59 

1-0 

2678.  572 

A 

$B 

0.  03 

4.  63 

3-4 

2672.  005 

A 

B 

0.  01 

4.  63 

2-3 

2677.  804 

A 

B 

0.  00 

4.  61 

1-2 

2683.  09 

A 

0.00 

4.  60 

0-1 

2545.  460 

A 

15 

0.04 

4.89 

4-5 

a  *D  —  z  *G°t 

(4) 

2493.  576 

A 

15 

0.04 

4.  99 

4-4 

o»D  -z  »F°t 

2500.  076 

A 

4 

0.  03 

4.  96 

3-3 

(5) 

2148.  42 

A 

40 

0.03 

5.77 

3-2 

a  5D  -z  «P° 

2145.  990 

A 

40 

0.  01 

5.  76 

2-1 

(6) 

2147.  52 

A 

20 

0.  00 

5.  75 

1-0 

2143.  706 

A 

5 

0.  01 

5.  77 

2-2 

2142.  74 

A 

4 

0.  00 

5.  76 

1-1 

I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

Low 

High 

J 

Air 

2140.  064 

A 

150 

0.  04 

5.  81 

4-3 

a  *D  —  z  »P° 

2141.  973 

A 

100 

0.03 

5.  79 

3-2 

(7) 

2143.  038 

A 

60 

0.  01 

5.77 

2-1 

2134.  12 

A 

200 

0.  03 

5.  81 

3-3 

2137.  31 

A 

100 

0.  01 

5.  79 

2-2 

2139.  798 

A 

100 

0.  00 

5.  77 

1-1 

2129.  477 

A 

40 

0.  01 

5.  81 

m2 134.  07 

P 

Vn 

0.  00 

5.  79 

BSI 

2138.  17 

A 

60 

0.  00 

5.77 

2123.  340 

A 

60 

0.04 

5.  85 

a*  D— j/‘D° 

2128.  241 

A 

7 

0.  03 

5.  82 

3-3 

(8) 

m2134.  16 

P 

V  hi 

0.  04 

5.  82 

4-3 

2131.  85 

A 

80 

0.  03 

5.  81 

3-2 

2126.  932 

A 

20 

0.  01 

5.  82 

2-1 

2127.  34 

A 

5 

0.  00 

5.  81 

1-0 

*2117.  482§ 

A 

12 

0.  03 

5.  85 

3-4 

2123.  62 

A 

10 

0.01 

5.  82 

2-3 

2124.  00 

A 

5d? 

0.  00 

5.  81 

1-2 

2122.  11 

A 

1 

0.00 

5.  82 

Vac 

1920.  36 

A 

12 

0.01 

6.  44 

2-17 

a  ‘D— z  *S° 
(9) 

Air 

2924.  017 

A 

300 R 

1 

4.  61 

5-5 

a  ‘F  —  z  >F° 

2924.  633 

A 

250R 

£ 

4.  59 

4-4 

(10) 

2930.  798 

A 

150r 

4.  56 

3-3 

2941.  485 

A 

100 

I 

4.  53 

2-2 

2950.  344 

A 

80 

«  " 

EEi 

1-1 

2941.  372 

A 

200 

4.  59 

5-4 

2944.  568 

A 

250r 

1  4  r 

4.  56 

4-3 

2952.  07 

A 

150r 

i  4  • 

4.  53 

3-2 

2957.  520 

A 

100 

t  u 

4.  50 

2-1 

2907.  457 

A 

120 

i  t 

4.  61 

4-5 

2911.  050 

A 

160r 

1  ii 

4.  59 

3-4 

*2920.  377 

A 

100 

1  i  ! 

4.  56 

2-3 

2934.  394 

A 

60 

0.  32 

4.  53 

1-2 

2919.  989 

A 

50 

4.  59 

4-3 

a  *F— z  *D° 

*2920.  377 

A 

100 

■  1  4  tl 

4.  57 

3-2 

(11) 

2917.  365 

A 

50 

■  l  4  >■ 

4.  56 

2-1 

2906.  448 

A 

150r 

■  1  4  ifl 

4.  59 

3-3 

2910.  007 

A 

140r 

■t*  4  SB 

4.  57 

2-2 

*2910.  380| 

A 

150r 

0.  32 

4.  56 

1-1 

2896.  198 

A 

100 

4.  59 

2-3 

2903.  068 

A 

100 

4.  57 

1-2 

V  il — Continued 
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I  A 

Ref 

Int 

E 

P 

1 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Vac 

290&  810 

A 

300 R 

0.39 

4  63 

5-4 

a  ‘F  -  z  *D° 

1587.  40 

A 

50 

0.  39 

8.  17 

5-4 

a  *F  — x  *D° 

2893.  314 

A 

250r 

0.  37 

4.  63 

4-3 

(12) 

1586.  58 

A 

40 

0.  37 

a  15 

4-3 

(19) 

2892.  650 

A 

200r 

0.  35 

4.  61 

3-2 

1585.  361 

A 

30 

0.  35 

8.  13 

3-2 

2891.  636 

A 

150r 

0.  33 

4.  60 

2-1 

1584.  06 

A 

15 

0.  33 

8.  13 

2-1 

2889.  614 

A 

100 

0.  32 

4.  59 

1-0 

1582.  80 

A 

8 

0.  32 

a  12 

2892.  434 

A 

150r 

0.  37 

4.  63 

4-4 

JO.  37 

8.  17 

4-4 

2880.  026 

A 

150 

0.  35 

4.  63 

3-3 

id 

to.  35 

8.  15 

3-3 

2882.  493 

A 

120 

0.  33 

4.  61 

2-2 

1582.  32 

A 

8 

0.  33 

a  13 

2-2 

*2884.  776 

A 

150 

0.  32 

4.  60 

1-1 

1581.  99 

A 

8 

0.  32 

8.  13 

1-1 

2879.  158 

A 

40 

0.  35 

4.  63 

3-4 

2869.  957 

A 

10 

0.33 

4.  63 

2-3 

1547.  20 

A 

15 

0.  39 

a  37 

5-6? 

a  *F  —  v  *G° 

2875.  687 

A 

30 

0.  32 

4.  61 

1-2 

1553.  09 

A 

15 

0.  37 

8.  32 

4-5? 

1558.  76 

A 

15 

0.  35 

8.  27 

3-4? 

2742.  670 

A 

30 

0.  39 

4.  89 

5-5 

a  ‘F  -*  »G° 

1562.  98 

A 

10 

0.  33 

8.  23 

2-3? 

2743.  768 

A 

20 

0.  37 

4.  86 

4-4 

(13) 

1571.  74 

A 

2 

0.  32 

8.  18 

1-2? 

2744.  54 

A 

4 

0.  35 

4.  84 

3-3 

1565.  98 

A 

8 

0.  35 

a  23 

3-3? 

*2758.  53 

A 

9H1 

0.  39 

4.  86 

5-4 

1571  78 

A 

0.33 

a  18 

2-2? 

2882.  535 

A 

6 

0.  39 

4.  99 

5-4 

a  «F  —  z  *F° 

*2685.  41 

A 

1? 

0.  37 

4.  96 

4-3 

(14) 

266a  595 

A 

4 

0.37 

4.  99 

4-4 

2673.  955 

A 

4 

0.  35 

4.  96 

3-3 

Air 

m2657.  26 

P 

Vn 

0.  35 

4.  99 

3-4 

2514.  633 

A 

200 

1.  12 

6.  03 

4-5 

a  *F  -y  »G° 

2665.  277 

A 

3 

0.  33 

4.  96 

2-3 

2506.  215 

A 

200 

in 

(21) 

2503.  018 

A 

180 

2275.  586 

A 

7 

0.  35 

5.  77 

3-2 

a  SF  —  z  »P° 

2522.  392 

A 

6 

1.  12 

2271.  848 

A 

10 

0.  33 

5.  76 

2-1 

(15) 

2515.  722 

A 

9 

■Kill 

ExQl 

3-3 

*2273.  024 

A 

40h 

0.  32 

5.  75 

1-0 

2269.  293 

A 

3 

0.  33 

5.  77 

2-2 

2488.  616 

A 

6 

1.  12 

6.  08 

4-4 

a  »F  -y  *F° 

2267.  612 

A 

5 

0.  32 

5.  76 

1-1 

2646.  65 

A 

1 

I  m 

6.  07 

2-2 

(22) 

2476.  963 

A 

1 

1 2! 

6.07 

3-2 

*225a  814} 

A 

50 

0.  39 

5.  85 

5-4 

a  ‘F  ~y  »D° 

2472.  870 

A 

5 

1 3! 

6.08 

3-4 

2261.  084 

A 

30 

0.  37 

5.  82 

4-3 

(16) 

2464.  094 

A 

16 

6.08 

2-3 

*2256.  984§ 

A 

20 

0.  35 

5.  81 

3-2 

2250.  490 

A 

5 

0.  33 

5.  82 

2-1 

2468.  654 

A 

8 

1.  12 

6.  12 

4-5 

a  »F  -t  ,H° 

2250.  382 

A 

3 

0.  32 

5.  81 

1-0 

(23) 

2248.  913 

A 

4 

0.  37 

5.  85 

4-4 

2252.  953 

A 

7 

0.  35 

5.  82 

3-3 

2434.  94 

A 

5? 

1.  09 

6.  16 

3-2 

a  *F  —  z  ,D° 

2250.  800 

A 

5 

0.  33 

5.  81 

2-2 

2423.  030 

A 

6 

1.  07 

6.  16 

2-2 

(24) 

2246.  332 

A 

3 

0.  32 

5.  82 

1-1 

*2246.  65 

A 

17 

0.32 

5.  81 

1-2 

2380.  910 

A 

120 

1.  12 

6.  31 

4-3 

a  *F  -y  »D° 

2383.  995 

A 

80 

1.  09 

6.  27 

3-2 

(25) 

Vac 

2389.  696 

A 

100 

1.  07 

6.  23 

2-1 

1677.  88 

A 

3 

0.  39 

7.  75 

5-4 

o  *F  -  1° 

2366.  490 

A 

25 

1.  09 

6.  31 

3-3 

1672.  44 

A 

15 

0.  37 

7.  75 

4-4 

(17) 

2372.  584 

A 

20 

1.  07 

6.  27 

2-2 

2355.  232 

A 

4 

1.  07 

6.  31 

2-3 

1636.  02 

A 

40 

0.39 

7.  94 

5-5 

a  -y  »F° 

1637.  77 

A 

50 

0.37 

7.  90 

4-4 

(18) 

2294.  992 

A 

40 

1.  12 

6.  50 

4-4 

a  *F  -x  *F° 

1639.  13 

A 

40 

0.  35 

7.  88 

3-3 

2295.  504 

A 

20 

1.  09 

6.  47 

3-3 

(26) 

1640.  15 

A 

35 

0.  33 

7.  86 

2-2 

*2292.  588 

A 

30 

1.  07 

6.  45 

2-2 

1640.  86 

A 

30 

0.  32 

7.  85 

1-1 

2309.  072 

A 

10 

1.  12 

6.  47 

4-3 

*164a  02 

A 

30 

0.  39 

7.  90 

5-4 

2303.  238 

A 

10 

1.  09 

6.  45 

3-2 

(0.  37 

7.  88 

4-3 

*2281.  601 

A 

60 

1.  09 

6.  50 

3-4 

\0.  35 

7.  86 

3-2 

2284.  920 

A 

15 

1.  07 

6.47 

2-3 

*1643.  02 

A 

30 

0.  33 

7.  85 

2-1 

1630.  82 

A 

20 

0.  37 

7.  94 

4-5 

2289.  219 

A 

70 

1.  12 

6.  51 

4-3 

a  *F  -x  *D° 

1633.  51 

A 

25 

0.  35 

7.  90 

3-4 

2279.  376 

A 

15 

1.  09 

6.  51 

3-2 

(27) 

1635.  86 

A 

20 

0.33 

7.  88 

2-3 

2273.  89 

A 

2 

1.  07 

6.  49 

2-1 

1637.  93 

A 

10 

0.  32 

7.  86 

1-2 

2275.  883 

A 

7 

1.  09 

6.  51 

3-3 
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I  A 

Ref 

Int 

E 

■ 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

■ 

Low 

High 

J 

Air 

Air 

2229.  985 

A 

80 

1.  12 

6.  66 

4-3 

a  »F  -ui»D“ 

2446.  697 

A 

30 

1.  47 

6.  51 

2-3 

a  «P  —  x  'D“ 

2220.  214 

A 

100 

1.  09 

6.  65 

3-2 

(28) 

2427.  316 

A 

20 

1.  42 

6.  51 

1-2 

(41) 

n>2210.  05 

P 

V  in 

1.  07 

6.  64 

2-1 

m2 420.  07 

P 

V  i 

1.  39 

6.  49 

0-  1 

*2217.  32 

A 

8 

1.  09 

6.  66 

3-3 

2450.  734 

A 

20 

1.  47 

6.  51 

2-2 

2210.  305 

A 

8 

1.  07 

6.  65 

2-2 

2432.  976 

A 

20 

1.  42 

6,  49 

1-1 

2456.  508 

A 

3 

1.  47 

6.  49 

2-1 

2160  08 

A 

10 

1.  12 

6.  82 

4-5 

a  3F  — x  >G° 
(29) 

2408.  430 

A 

15 

1.  39 

6.  52 

0-1 

a  3P  —  z  >P° 

Vac 

(42) 

1883.  98 

A 

20 

1.  12 

7.  68 

4-4 

a  3F  -to  sF°t 

1876.  47 

A 

10 

1.  09 

7.  67 

3-3 

(30) 

2379.  149 

A 

100 

1.  47 

6.  66 

2-3 

a  >P  -  w  3D° 

1871.  08 

A 

12 

1.  07 

7.  66 

2-2 

2360.  334 

A 

50 

1.  42 

6.  65 

1-2 

(43) 

2354.  656 

A 

20 

1.  39 

6.  64 

0-  1 

1813.  87 

A 

8 

1.  12 

7.  93 

4-5 

<j  3F  -w* G°f 

m2382.  48 

P 

V  in 

1.  47 

6.  65 

2-2 

(31) 

2366.  883 

A 

20 

1.  42 

6.  64 

1-1 

2389.  144 

A 

2 

1.  47 

6.  64 

2-1 

174R  99 

A 

5 

1.  07 

8.  13 

2-1 

a  !F  -2  SD° 
(32) 

2335.  326 

A 

10 

1.  47 

6.  75 

2-2 

o*P  -i  *P° 

2313.  939 

A 

9 

1.  42 

6.  75 

1-1 

(44) 

1693.  49 

A 

12 

1.  12 

a  41 

4-4 

a  >F  -v  3F°f 

2335.  204 

A 

2 

1.  47 

6.  75 

2-1 

1693.  09 

A 

10 

1.  09 

a  38 

3-3 

(33) 

2308.  831 

A 

5 

1.  42 

6.  77 

1-0 

1692.  11 

A 

10 

1.  07 

a  36 

2-2 

2314.  055 

A 

3 

1.  42 

6.  75 

1-2 

2302.  256 

A 

5 

1.  39 

6.  75 

0-1 

1670.  90 

A 

5 

1.  12 

a  51 

4-3 

a  3  F  -u  »D°t 

1667.  88 

A 

5 

1.  09 

a  49 

3-2 

(34) 

2248.  748 

A 

10 

1.  47 

6.  87 

2-1 

a  *P  -v  »S° 

1663.  34 

A 

3 

1.  07 

a  49 

2-1 

(45) 

Air 

*2765.  676 

A 

150  + Hi 

1.  57 

6.  03 

6-5 

am  -y  *G“ 

2870.  Ill 

A 

1.  47 

5.  77 

2-2 

a  3P  -z  3P° 

2768.  566 

A 

100 

1.  56 

6.  02 

5-4 

(46) 

2842.  043 

A 

1.  42 

5.  76 

1-1 

(35) 

2774.  28 

A 

100 

1.  55 

6.  00 

4-3 

2874.  205 

A 

1.  47 

5.  76 

2-1 

2759.  22 

A 

I 

1.  56 

6.  03 

5-5 

2850.  477 

A 

1.  42 

5.  75 

1-0 

2762.  714 

A 

3 

1.  55 

6.  02 

4-4 

2838.  053 

A 

1.  42 

5.  77 

1-2 

2824.  444 

A 

1.  39 

5.  76 

0-1 

2727.  929 

A 

6 

1.  56 

6.  08 

5-4 

a  *H  -y  *F° 

2726.  544 

A 

40 

1.  55 

6.  08 

4-3 

(47) 

*2809.  184 

A 

1 

1.  42 

5.  81 

1-2 

a  3P  —  y  5D° 

2722.  258 

A 

3 

1.  55 

6.08 

4-4 

2791.  50 

A 

1.  39 

5.  82 

0-1 

(36) 

2840.  593 

A 

1.  47 

5.  81 

2-2 

2710.  17 

A 

15 

1.  57 

6.  12 

6-5 

a  *H  -z  >H° 

2808.  701 

A 

1.  42 

5.  82 

1-1 

(48) 

2804.  10 

A 

1.  47 

5.  82 

2-1 

2815.  032 

A 

1.  42 

5.  81 

1-0 

2694.  47 

A 

5 

1.  56 

6.  14 

5-4 

a  3H  —  z  >G° 

(49) 

2551.  724 

A 

1.  47 

6.  31 

2-3 

a  3P  —  y  3D° 

2546.  311 

A 

1.  42 

6.  27 

1-2 

(37) 

2527.  903 

A 

250 

1.  57 

6.  45 

6-6 

a  *H  —y  *H° 

2572.  096 

A 

1.  47 

6.  27 

2-2 

2528.  833 

A 

220 

1.  56 

6.  44 

5-5 

(50) 

2566.  033 

A 

1.  42 

6.  23 

1-1 

2528.  466 

A 

200 

1.  55 

6.  43 

4-4 

2592.  215 

A 

1.  47 

6.  23 

2-1 

2534.  263 

A 

9 

1.  57 

6.  44 

6-5 

2533.  365 

A 

15 

1.  56 

6.  43 

5-4 

2549.  272 

A 

1.  47 

6.  31 

2-2 

a  3P  —  y  3P° 

2522.  513 

A 

20 

1.  56 

6.  45 

5-6 

2548.  685 

A 

1.  42 

6.  26 

1-1 

(38) 

*2523.  953 

A 

100 

1.  55 

6.  44 

4-5 

2574.  520 

A 

1.  47 

6.  26 

2-1 

2553.  668 

A 

1.  42 

6.  25 

1-0 

2497.  002 

A 

4 

1.  56 

6.  50 

5-4 

a»H  -i  *F° 

*2523.  953 

A 

1.  42 

6.  31 

1-2 

2508.  854 

A 

4 

1.  55 

6.  47 

4-3 

(51) 

2534.  519 

A 

80 

1.  39 

6.  26 

0-1 

2461.  495 

A 

40 

1.  57 

6.  58 

6-7 

a  5H  —  z  «I° 

2482.  307 

A 

150 

1.  47 

6.  44 

2-1 

a  3P  -z  3S° 

2471.  119 

A 

25 

1.  56 

6.  55 

5-6 

(52) 

2458.  288 

A 

50 

1.  42 

6.  44 

1-1 

(39) 

2478.  621 

A 

20 

1.  55 

6.  53 

4-5 

2445.  107 

A 

6 

1.  39 

6.  44 

0-1 

2476.  295 

A 

5h 

1.  57 

6.  55 

6-6 

2469.  388 

A 

5 

1.  47 

6.  47 

2-3 

a  3P  — x  3F° 

2407.  592 

A 

5 

1.  56 

6.  68 

5-4 

a  SH  -y  >G° 

2478.  340 

A 

1 

1.  47 

6.  45 

2-2 

(40) 

(53) 
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I  A 

Ref 

Int 

E 

P 

H 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

B 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2346.  868 

A 

25 

1.  55 

6.81 

4-3 

o  *H  -y  >F° 

2542.  935 

A 

15 

1.  67 

6.  52 

2-1 

b  *F  — *  ‘P° 

(54) 

(70) 

2352.  177 

A 

100 

1.57 

6.  82 

6-5 

a  *H  — x  «G° 

2479.  518 

A 

180 

1.  68 

6.  66 

4-3 

b  »F-tc*D° 

2342.  142 

A 

60+h 

1.  56 

6.  83 

5-4 

(55) 

2479.  043 

A 

200 

1.  67 

6.  65 

3-2 

(71) 

2335.  480 

A 

40 

1.  55 

6.  83 

4-3 

2483.  064 

A 

120 

1.  67 

6.  64 

2-1 

2347.  507 

A 

8 

1.  56 

6.  82 

5-5 

2475.  451 

A 

20 

1.  67 

6.  66 

3-3 

2337.  956 

A 

4 

1.  55 

6.  83 

4-4 

2475.  865 

A 

30 

1.  67 

6.  65 

2-2 

2341.  358 

A 

4 

1.  57 

6.  84 

6-6 

a  !H  -z  >1° 

2406.  989 

A 

5 

1.  68 

6.  81 

4-3 

b  *F  —  j/  >F° 

(56) 

2400.  166 

A 

4 

1.  67 

6.  81 

2-3 

(72) 

2336.098 

A 

30 

1.  57 

6.  85 

6-5 

a  JH  -y  *H° 

2403.  240 

A 

9 

1.  68 

6.  82 

4-5 

6  *F— i  *G° 

(57) 

2393.  814 

A 

8 

1.  67 

6.  83 

3-4 

(73) 

2388.  260 

A 

5 

1.  67 

6.  83 

2-3 

Vac 

2397.  622 

A 

6 

1.  68 

6.  83 

4-4 

193a  70 

A 

8 

1.  57 

7.  94 

6-5 

a  3H  -y  3F° 

2391.  226 

A 

lOh 

1.  67 

6.  83 

3-3 

*1945.  35§§ 

A 

30 

1.  56 

5-4 

(58) 

2058.  34 

A 

40 

1.  68 

7.  68 

4-4 

6  *F  — to  *F° 

1940.  86 

A 

40 

1.  57 

7.  93 

6-5 

a  SH  —w  3G° 

2057.  36 

A 

25 

1.  67 

7.  67 

3-3 

(74) 

1941.  40 

A 

30 

1.  56 

7.  92 

5-4 

(59) 

2057.  20 

A 

15 

1.  67 

7.  66 

2-2 

1941.  27 

A 

30 

1.  55 

7.  91 

4-3 

2055.  55 

A 

8 

1.  67 

7.  68 

3-4 

1937.  68 

A 

7 

1.  56 

5-5 

2055.  15 

A 

5 

1.  67 

7.  67 

2-3 

193a  50 

A 

10 

1.  55 

4-4 

Vac 

10 

1.  68 

6  »F  — o  »F°t 

1833.  58 

A 

8.  41 

4  —  4 

Air 

1839.  54 

A 

20 

1.  67 

a  38 

3-3 

(75) 

2967.  545 

5 

1.  68 

5.  84 

4-5 

b  «F  -z  »H° 

1843.  43 

A 

5 

1.  67 

a  36 

2-2 

*2983.  009 

A 

10 

1.  67 

5.  81 

3-4 

(60) 

A 

1807.  15 

A 

1 

1.  68 

a  5i 

4-3 

6  *F  — u  «D° 

2836.  527 

80 

1.  68 

B£] 

4-5 

b  3F  — y  3G° 

*1809.  81 

A 

8d? 

1.  67 

8.  49 

3-2 

(76) 

2841.  039 

A 

50 

1.  67 

6.  02 

3-4 

(61) 

1809.  36 

A 

lOe 

1.  67 

a  49 

2-1 

2849.  055 

A 

A 

40 

1.  67 

6.  00 

2-3 

2803.  469 

150 

1.  68 

6.08 

4-4 

b  3F  -y  3F° 

Air 

2802.  796 

A 

100 

1.  67 

6.  08 

3-3 

(62) 

2777.  748 

A 

80 

1.  70 

6.  14 

3-2 

a  ‘P-z  ‘S° 

2799.  451 

A 

100 

1.  67 

6.07 

2-2 

2766.  460 

A 

60 

1.  68 

6.  14 

2-2 

(77) 

2808.023 

A 

A 

4 

1.  68 

6.  08 

4-3 

2760.  122 

A 

40 

1.  67 

6.  14 

1-2 

2780.09 

5+H 

1.  68 

6.  12 

4-3 

b  3F  -z  ‘F° 

2544.  29 

A 

10H 

1.  67 

6.  52 

1-1 

a  ‘P-z  >P° 

2774.  976 

A 

30 

1.  67 

6.  12 

3-3 

(63) 

(78) 

2770.  99 

A 

4 

1.  67 

6.  12 

2-3 

A 

2039.  29 

A 

60 

1.  70 

7.  75 

3-4 

a  ‘P-  1° 

276a  150 

15 

1.  68 

6.  14 

4-4 

6  3F  -2  ‘G° 

(79) 

A 

(64) 

Vac 

1907.  79 

A 

50 

1.  70 

8.  17 

3-4 

a  lP—x  ‘D° 

*275a  53 

A 

9H1 

1.  67 

6.  14 

2-2 

b  »F  -2  ‘S° 

1908.  32 

A 

40h 

1.  68 

a  15 

2-3 

(80) 

(65) 

1909.  36 

A 

40 

1.  67 

a  13 

1-2 

1913.  70 

A 

50 

1.  70 

8.  15 

3-3 

2745.  893 

A 

6 

1.  67 

6.  16 

2-2 

b  >F  -2  ‘D° 

1912.  39 

A 

40 

1.  68 

a  13 

2-2 

(66) 

1911.  88 

A 

40 

1.  67 

8.  13 

1-1 

1917.  79 

A 

15 

1.  70 

8.  13 

3-2 

2667.  532 

A 

4 

1.  68 

6.  31 

4-3 

b  3F  -y  *D°t 

1914.  91 

A 

15 

1.  68 

8.  13 

2-1 

2703.  15 

A 

3 

1.  67 

6.  23 

2-1 

(67) 

1913.  10 

A 

20 

1.  67 

a  12 

1-0 

*2560.  149 

A 

4 

1.  68 

4-4 

6  »F  -x  »F° 

2577.  682 

A 

40 

1.  68 

6.  47 

4-3 

(68) 

Air 

2583.  007 

A 

20 

1.  67 

6.  45 

3-2 

2923.  340 

A 

20 

1.  81 

6.  03 

5-5 

a3G  —  y  3G° 

2925.  288 

A 

15 

1.  80 

6.  02 

4-4 

(81) 

2552.  960 

A 

60 

1.  68 

6.  51 

4-3 

6  3F  — x  »D° 

2930.  132 

A 

25 

1.  79 

6.  00 

3-3 

2553.  028 

A 

40 

1.  67 

6.  51 

3-2 

(69) 

2933.  833 

A 

15 

1.  81 

6.  02 

5-4 

2555.  905 

A 

40 

1.  67 

6.  49 

2-1 

2938.  259 

A 

20 

1.  80 

6.  00 

4-3 

m2548.  65 

P 

Vn 

1.  67 

6.  51 

3-3 

*2914.  87  § 

A 

10 

1.  80 

6.  03 

4-5 

2549.  653 

A 

10 

1.  67 

6.  51 

2-2 

2917.  230 

A 

7 

1.  79 

6.  02 

3-4 
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V  n — Continued 


V  II — Continued 


I  A 

Ref 

Int 

E 

P 

■ 

Multiplet 

I  A 

Ref 

Int 

E 

P 

...  _ 

Multiplet 

(No) 

Low 

High 

■ 

(No) 

Low 

High 

J 

Air 

Vac 

288A  244 

A 

80 

1.  81 

6.  08 

5-4 

a«G  -y  *F° 

*1869.  47 

50 

1.  81 

8  41 

5-4 

a  *G  -v  *F® 

*2884.  776 

A 

150 

1.  80 

6.  08 

4-3 

(82) 

1874.  45 

12 

■lETil 

8  38 

4-3 

(97) 

2877.  689 

A 

60 

1.  79 

6.  07 

3-2 

1877.  00 

10 

1.  79 

8  36 

3-2 

m2879.  97 

P 

V  li 

1.  80 

6.  08 

4-4 

1865.  99 

3 

n&n 

8  41 

4-4 

2876.  939 

A 

9 

1.  79 

6.  08 

3-3 

1799.  47 

A 

12 

1.  81 

8  67 

5-5 

a  *G  -v  »G°t 

1806.  49 

A 

8h 

■KSl 

8  63 

4-4 

(98) 

2855.  298 

A 

40 

1.  80 

6.  12 

4-3 

a  *G  —  *  'F° 

*1809.  81 

A 

8d? 

1.  81 

8  63 

5  — 4T 

(83) 

1613.  20 

A 

15 

1.  81 

9.  46 

5-4 

o»G  -ii  *F° 

2861.  401 

A 

5 

1.  81 

6.  12 

5-5 

o  *G  -*  >H° 

1617.  35 

A 

10 

1.  80 

9.  43 

4-3 

(99) 

(84) 

1619.  18 

A 

10 

1.  79 

9.  41 

3-2 

2850.  765 

A 

20 

1.  81 

6.  14 

5-4 

a  *G  —  t  >G° 

2842.699 

A 

4 

1.  80 

6.  14 

4-4 

(85) 

Air 

2798.  755 

A 

2.  04 

6.  45 

5-6 

6  *G  -y  »H« 
(100) 

2797.  795 

A 

2.  03 

6.  44 

4-5 

2821.  124 

A 

15 

1.  79 

6.  16 

3-2 

o'G  —  *  >D° 

2797.  017 

A 

60 

2.  02 

6.  43 

3-4 

(86) 

2806.  544 

A 

4 

2.  04 

6.  44 

5-5 

2736.  69 

A 

10 

1.  80 

6.31 

CO 

1 

a«G  -y  «D°t 

2581.  839 

A 

4 

2.  03 

6.  81 

4-3 

6  *G  -y  >F° 

(87) 

2576.  478 

A 

20 

2.  02 

6.81 

3-3 

(101) 

*265a  97 

A 

30 

(1.  81 

6.  45 

5-6 

a»G  -y  »H° 

2584.  951 

A 

80 

2.  04 

6.  82 

5-5 

6  »G  -*  »G°t 

\1.  80 

6.  44 

4-5 

(88) 

2571.  059 

A 

50 

2.  03 

6.  83 

4-4 

(102) 

2657.  295 

A 

10 

1.  79 

6.43 

3-4 

2562.  760 

A 

30 

2.  02 

6.  83 

3-3 

2578  451 

A 

8 

2.  04 

6.  83 

5-4 

2630.  665 

A 

150 

1.  81 

6.  50 

5-4 

a  *G  — x  «F° 

2568  065 

A 

3 

2.  03 

6.  83 

4-3 

2642.  212 

A 

80 

1.  80 

6.  47 

4-3 

(89) 

2645.  840 

A 

80 

1.  79 

6.  45 

3-2 

2565.  543 

A 

15 

2.04 

6.85 

5-5 

b  *G  -y  >H 

2623.  792 

A 

15+H 

1.  80 

6  50 

4-4 

(103) 

2635.  640 

A 

10 

I.  79 

6.  47 

3-3 

2190.  22 

A 

30 

2.04 

7.  68 

5-4 

6  *G  -ic  *F*t 

2616.  24 

A 

40 

1.  80 

6.  51 

4-3 

a  *G  ~z  «D° 

2186.  94 

A 

20 

2.  03 

7.  67 

4-3 

(104) 

2614.  395 

A 

10 

1.  79 

6.  51 

3-2 

(80) 

*2185.  39 

A 

50 

2.  02 

7.  66 

3-2 

*2600  80 

A 

5 

1.  79 

6.  51 

3-3 

2095.  94 

A 

25 

2.  04 

7.  93 

5-5 

b  *G  —  u>  *G°f 

2463.  157 

A 

3 

1.  80 

6.  81 

4-3 

a  *G  -y  *F° 

2095.  37 

A 

15 

2.  03 

7.  92 

4-4 

(105) 

2457.  446 

A 

30 

1.  79 

6.  81 

3-3 

(91) 

2095.  05 

A 

15 

2.  02 

7.  91 

3-3 

2465.  270 

A 

150 

1.  81 

6.  82 

5-5 

a  *G  -x  »G° 

Vac 

2453.  346 

A 

80 

1.  80 

6.  83 

4-4 

(92) 

1937.  44 

A 

60 

2.  04 

8  41 

5-4 

6*G  -e  *F° 

2444.  967 

A 

60 

1.  79 

6.  83 

3-3 

1942.  35 

A 

40 

2.03 

8.  38 

4-3 

(106) 

2459.  358 

A 

15 

1.  81 

6.  83 

5-4 

1945.  64 

A 

30 

2.  02 

8.  36 

3-2 

2450.  619 

A 

9 

1.  80 

6.  83 

4-3 

1933.  28 

A 

10 

2.  03 

8  41 

4-4 

2459.  233 

A 

5 

1.  80 

6.  82 

4-5 

1939.  32 

A 

8 

2.  02 

8.38 

3-3 

2447.  608 

A 

20 

1.  81 

6.  85 

5-5 

a  *G  -y  >H° 

1903.  86 

A 

5? 

2.  03 

8  51 

4-3? 

6  »G  -u  *D° 

2441.  664 

A 

4h 

1.  80 

6.  85 

4-5 

(93) 

(107) 

2103.  70 

A 

80 

1.  81 

7.68 

5-4 

a»G  -w  *F°t 

1862.  37 

A 

30 

2.  04 

8.67 

5-5 

6  »G  -  v  »G° 

2101.  17 

A 

50 

1.  80 

7.  67 

4-3 

(94) 

*1869.  47 

A 

50 

2.  03 

8.  63 

4-4 

(108) 

2099.  16 

A 

30 

1.  79 

7.  66 

3-2 

1876.  06 

A 

20 

2.  02 

8.  60 

3-3 

1873.  39 

A 

10 

2.  04 

8.  63 

5-4 

*2014.  18 

A 

90 

1.  81 

7.  94 

5-5 

o‘G  —y  «F° 

1878.  90 

A 

10 

2.  03 

8.  60 

4-3 

2025.  47 

A 

15 

1.  79 

7.  88 

3-3 

(95) 

1858.  50 

A 

2 

2.03 

8.  67 

4-5 

2024.  84 

A 

0?? 

1.  81 

7.  90 

5-4? 

1866.  68 

A 

5 

2.  02 

8.  63 

3-4 

2010.  15 

A 

5h 

1.  80 

7.  94 

4-5 

1663.  60 

A 

15 

2.  04 

9.  46 

5-4 

6‘G  -u  *F° 

*2016.  53 

A 

60 

11.  81 
\l.  80 

7.  93 

7.  92 

5-5 

4-4 

o»G  -u>» G° 
(96) 

1667.  66 
1670.  01 

A 

A 

10 

10 

2.  03 

2.  02 

9.  43 

9.  41 

4-3 

3-2 

(109) 

*2015.  74 

A 

20 

1.  79 

7.  91 

3-3 

1660.  53 

A 

8 

2.  03 

9.  46 

4-4 

2020.  54 

A 

10 

1.  81 

7.  92 

5-4 

1665.  42 

A 

8e 

2.  02 

9.  43 

3-3 

2019.  47 

A 

10 

1.  80 

7.  91 

4-3 

*2012.  64 

A 

10 

1.  79 

7.92 

3-4 
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V II — Continued 


V  n — Continued 


I  A 

Ref 

In 

Air 

*2685.  138| 

A 

20 

2680.  470 

A 

8 

267a  237 

A 

40 

2659.60 

A 

25 

2155.  61 

A 

15 

2087.92 

A 

20 

2065.  76 

A 

40 

Vac 

1885.90 

A 

10 

183a  86 

A 

25 

*2914  298} 

A 

40 

2931.  859 

A 

10 

2942  37 

A 

15 

2937.  030 

A 

15 

m2944  49 

P 

Vn 

2904  985 

A 

15 

2905.  609 

A 

15 

2911.654 

A 

7 

2912  716 

A 

2 

2899.  936 

A 

4 

2903.  548 

A 

3 

2810.272 

A 

100 

2810.  158 

A 

60 

2817.  506 

A 

60 

2814  903 

A 

15 

2819.  444 

A 

20 

2805.  544 

A 

30 

2802  237 

A 

25 

2717.  464 

A 

6 

*2562  149 

A 

4 

2281.  235 

A 

60 

2280.  338 

A 

60 

*2281.  601 

A 

60 

2283.  469 

A 

7 

2282.  863 

A 

6 

2161.  48 

A 

20 

2149.  386 

A 

8 

2142.  40 

A 

3 

2107.  40 

A 

lOh 

Low  High 


Multiplet 

(No) 


2.  21  6.  81 


2  21  6.  82 

2  21  6.  83 


2  21  6.  85 


2  21  7.  94 


2  21  &  12 


2  21  a  19 


2  21  a  76 


2  21  a  92 


Ref 

Int 

E  P 

H 

Multiplet 

(No) 

Low 

High 

H 

A 

25 

2.  27 

a  41 

3-4 

a  ID  -v  IF* 

A 

15 

2.  26 

a  38 

2-3 

(126) 

A 

15 

2.  26 

a  36 

1-2 

A 

2 

2.  27 

a  38 

3-3 

A 

2.  26 

a  36 

2-2 

A 

2.  27 

a  5i 

3-3 

a»D  —  u  *D® 

A 

40 

2.  26 

a  49 

2-2 

(127) 

A 

25 

2.  26 

a  49 

1-1 

A 

8 

2.  27 

a  49 

3-2 

A 

8 

2.  26 

a  49 

2-1 

A 

101 

2.  27 

9.  36 

3-3? 

o'D  -t  *D° 
(128) 

A 

lOe 

2.  27 

9.43 

3-3 

a*D  -  2° 

(129) 

A 

6 

2.36 

6.53 

4-5 

b  *G  -*  »I° 
(130) 

A 

3 

2.36 

a  66 

4-3 

b  >G  -»»D* 
(131) 

A 

m 

2.36 

6.68 

4-4 

6  *G  -y  >G° 
(132) 

A 

B 

2.36 

A  81 

4-3 

b  >G  -y  *F° 
(133) 

A 

■ 

2.36 

6.82 

4-5 

b  >G  -*  *G° 

A 

15  | 

2.36 

6.  83 

4-3 

(134) 

A 

2.36 

6.85 

4-5 

b  «G  -y  *H° 
(135) 

A 

B 

2.36 

a  12 

4-4 

5  *G  — *  >G° 
(136) 

A 

■ 

2.36 

a  19 

4-3 

b  «G  -*  >F“ 
(137) 

A 

H 

2.36 

&60 

4-3 

b  >G  — 1>  »G° 
(138) 

A 

60 

2.36 

a  76 

4-5 

6  »G  — x  «H° 
(139) 

A 

40e7 

2.  36 

a  92 

4-4 

b  *G  -w‘G° 
(140) 

A 

4 

2.37 

6.  52 

1-1 

6  »P  -*  *P° 

A 

8 

2.37 

6.  52 

(141) 

A 

30 

2.36 

a  66 

2-3 

5  *P  -w»D°t 

A 

15 

2.  37 

6.  65 

1-2 

(142) 

A 

7 

2.  37 

6.  64 

0-1 

A 

7 

2.  36 

a  65 

2-2 

A 

5 

2.  37 

6.  64 

1-1 

74 


V  U — Continued 


V  U — Continued 


I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

p 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2809.  513 

A 

15 

2.  36 

6.  75 

2-2 

5  »P  -x  *P° 

2864.  517 

A 

30 

aso 

6  81 

4-3 

&‘H  -y  >F° 

2811.  982 

A 

5 

2.  37 

6.  75 

1-1 

(143) 

(158) 

2804.  443 

A 

4 

2.  37 

6.  77 

1-0 

2812.  164 

A 

6 

2.  37 

6.  75 

1-2 

2869.  131 

A 

150 

a  si 

6.  82 

6-5 

6  *H  -x  *G’ 

2811.  597 

A 

7 

2.  37 

6.  75 

0-1 

2854.  335 

A 

120 

2.  50 

6  83 

5-4 

(159) 

2847.  573 

A 

100 

a  so 

6  83 

4-3 

2776.  24 

A 

6H 

2.  36 

6.  81 

2-3 

b  >P  -y  »F° 

2862.  310 

A 

20 

2.  50 

6  82 

5-5 

(144) 

2851.  260 

A 

15 

a  so 

&  83 

4-4 

2198.  524 

A 

20 

2.  36 

7.  98 

2-3 

b  »P  -v  *D°t 

2845.  241 

A 

50 

a  si 

6.  85 

6-5 

b  *H  -y  »H* 

2190.  48 

A 

8 

2.  37 

1-2 

(145) 

2838  531 

A 

4 

a  50 

6.  85 

5-5 

(160) 

2184.  17 

A 

5 

2.  37 

0-1 

2835.  47 

A 

4 

a  so 

6.  85 

4-5 

*2049.  67 

A 

5h 

2.36 

a  38 

2-3? 

6  »P  -v  »F° 

2278  972 

A 

40 

2.51 

7.  93 

6-5 

b  *H  — 1»  *G°t 

(146) 

2279.  762 

A 

20 

a  so 

7.  92 

5-4 

(161) 

*2281.  601 

A 

60 

a  so 

7.  91 

4-3 

2006.  88 

A 

80 

2.  36 

a  51 

2-3 

b  »P  -u  *D° 

*2014.  18 

A 

90 

2.  37 

a  49 

1-2 

(147) 

2004.  77 

A 

90 

a  si 

8  67 

6-5 

b  *H  -•  «G° 

2015.  56 

A 

20 

2.  37 

a  49 

0-1 

*2014.  18 

A 

90 

a  so 

8  63 

5-4 

(162) 

2012.  8 

A 

20 

2.  36 

a  49 

2-2 

2023.  56 

A 

50 

2.  50 

a  60 

4-3 

*2015.  74 

A 

20 

2.  37 

a  49 

1-1 

2001.  43 

A 

10 

a  so 

a  67 

5-5 

*2012.  64 

A 

10 

a  50 

a  63 

4-4 

Vac 

2775.  770 

A 

70 

2.37 

6.  82 

6-5 

a  'I  -x  *G° 

197Z  62 

A 

20 

a  so 

a  76 

4-5 

6  *H  -*  «H* 

(148) 

(163) 

2760.  710 

A 

a  37 

6.  84 

6-6 

a  >1  -*  ‘1° 

1921.  24 

A 

ISheT 

aso 

8.92 

4-4 

6»H  -w»G* 

(149) 

(164) 

276a  407 

A 

150 

2.37 

6.85 

6-5 

a  »I  -y  >H° 

*1780  52 

A 

5h 

aso 

9.43 

4-8 

6*H  —  2° 

(150) 

(165) 

2871.  463 

A 

4 

2.46 

&  75 

0-1 

a  <S  -x  »P° 

Air 

m 

(151) 

2932.  323 

A 

■5M 

a  55 

6  75 

3-2 

6  *D  -x  *P° 

2931.  624 

A 

20 

a  55 

6.  75 

2-1 

(166) 

2766.  38 

A 

4h 

2.46 

6.93 

0-1 

o  *S  -y  'P° 

2915.  330 

A 

30 

a  53 

6  77 

1-0 

2895.  609 

A 

4 

a  55 

6  81 

2-3 

b  *D  -y  »F° 

(167) 

2878  299 

A 

3 

a  55 

6  83 

CO 

1 

N 

b  *D  -x  • 

2976.  72 

P 

2.51 

6.  66 

2-3 

c  ‘P  — u>»D° 

(168) 

2959.  55 

A 

1 

2.  48 

6.  65 

1-2 

(153) 

2981.  924 

A 

15 

2.  51 

6.  65 

2-2 

2852.  540 

A 

30 

a  55 

6  87 

2-1 

b  *D  -y  *8° 

2969.  846 

A 

5 

2.  48 

6.  64 

1-1 

2844.  833 

A 

3 

a  53 

6  87 

1-1 

(169) 

2992.  378 

A 

2 

2.  51 

6.  64 

2-1 

2273  616 

A 

9 

a  55 

7.97 

2-2 

6  *D  >D° 

2908.  44 

A 

K«Sl 

2.  51 

6.  75 

2-2 

c  »P  -*  »P° 

(170 

2886.  967 

A 

10 

2.  48 

6.  75 

1-1 

(154) 

2879.  013 

A 

2 

2.  48 

6  77 

1-0 

*2273.  024 

A 

40h 

a  55 

7.  98 

3-3 

6  *D  -v  *D°t 

2887.  158 

A 

8 

2.  48 

6.  75 

1-2 

2262.  404 

A 

9h 

2.  55 

a  00 

2-2 

(171) 

m2892.  57 

P 

Vn 

2.49 

6.  75 

0-1 

2251.  114 

A 

6 

2.  53 

a  02 

1-1 

2830.  402 

A 

40 

2.  51 

6.  87 

2-1 

e  «P  —y  »S° 

2103.  53 

A 

30 

2.  55 

a  41 

3-4 

6  *D  -»  »F° 

m2810.  24 

P 

V  ii 

2.  48 

6.  87 
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Foreword 

The  present  Section  of  “An  Ultraviolet  Multi plet  Table”  is  the  second  of  a  series  being 
prepared  in  conjunction  with  the  program  on  “Atomic  Energy  Levels,”  now  in  progress  at 
the  National  Bureau  of  Standards.  This  Section  contains  the  leading  multiplets  of  46  spectra 
of  the  elements  Chromium  through  Niobium  (Z  =  24  to  41).  As  before,  no  attempt  has  been 
made  to  include  all  spectra  in  this  range  that  have  been  analyzed,  or  all  classified  lines  of  the 
spectra  that  are  included. 

As  each  Volume  of  “Atomic  Energy  Levels”  is  completed,  a  corresponding  Section  of  this 
Table  is  being  published  for  the  same  elements.  Volume  II  of  “Atomic  Energy  Levels,” 
covering  the  elements  Cr  to  Nb,  is  now  in  press. 

The  arrangement  of  the  present  Table  is  identical  with  that  of  Section  1.  When  the 
Ultraviolet  Multiplets  have  been  tabulated  fcr  dements  throughout  the  periodic  table,  a 
Finding  List  will  be  published  containing  all  of  ihe  lines  arranged  in  order  of  wavelength. 
For  each  line  the  spectrum  and  M  jltiplet  Number  wall  be  indicated. 

This  program,  initiated  while  Dr.  E.  U.  Condon  was  Director  of  the  Bureau,  is  under  the 
direction  of  Dr.  W.  F.  Meggers,  Chief  of  the  Spectroscopy  Section  of  the  Division  of  Atomic 
and  Radiation  Physics.  Their  interest  and  counsel,  as  well  as  the  cordial  collaboration  of 
many  spectroscopists  in  other  laboratories,  are  gratefully  acknowledged  by  Dr.  Moore  and 
the  Bureau. 


A.  V.  Astin,  Director. 


Washington,  D.  C.,  June  30,  1952. 


Content » 


Element 

Z 

Spectrum 

Page 

Element 

z 

Spectrum 

Page 

Chromium 

24 

Cr  i _ _ _ 

_  1 

Germanium 

32 

Ge  i _ 

.........  89 

Cr  n _ 

_  6 

Ge  ii . . 

_  _  90 

Cr  iii _ 

_  18 

Cr  iv _ 

_  21 

Arsenic 

33 

As  i _ _ _ 

............  91 

As  ii _ 

. .  92 

Manganese 

25 

Mn  i _  _ 

_  22 

Mn  u _ 

_  24 

Selenium 

34 

Se  i _ 

.  93 

Mn  iii _  ...... 

_  29 

Se  ii  _ 

. 94 

Bromine 

35 

Br  I.  _ 

.........  95 

Iron 

26 

Fe  i _ 

_  31 

Br  ii  _  _ 

_  96 

Fe  ii _ 

_  39 

Fe  m _ _  _ _  _ 

_  54 

Krypton 

36 

Krr  _ 

_  ...  97 

Kr  ii _ 

_  98 

Cobalt 

27 

Co  i  _ _ _ 

_  60 

Co  ii.  _ _ _ _ 

. .  65 

Rubidium 

37 

Rb  i _ 

_  . ..  99 

Co  iii _  _ 

_  67 

Rb  ii _ 

_  99 

Nickel 

28 

Ni  i _ 

. .  70 

Strontium 

38 

Sr  I _ 

_  100 

Ni  ii _ _ 

_  73 

Sr  ii  .  _ 

101 

Ni  iii  _  _ 

_  76 

Yttrium 

39 

Y  i _ 

_  102 

Copper 

29 

Cu  i _ 

_  78 

Y  ii _ 

Y  iii _ 

_  102 

103 

Cu  ii.  .  _ 

_  80 

Cu  iii _ 

_  85 

Zirconium 

40 

Zr  i.  . _ _ 

_  104 

Zr  ii  _  _  _  . 

_  105 

Zinc 

30 

Zn  i _ 

_  86 

Zr  in _ 

_  109 

Zn  ii _  ...  .  ..  . 

_  87 

Zr  iv _ _ 

_  111 

Gallium 

31 

Ga  i_ _ _ 

_  88 

Niobium 

41 

Nbi__  _ 

_  112 

Ga  ii  _ 

_  88 

Nb  n _  . 

_ -  ...  113 

iii 


1.  Arrangement 


The  present  work  is  a  continuation  of  the  ultraviolet 
extension  of  the  writer’s  “Revised  Multiplet  Table,”  1 
which  has  the  short-wave  limit  of  about  3000  A.  The 
general  plan  and  the  arrangement  of  this  Section  are 
identical  with  those  of  Section  l,2  and  need  not  be  de¬ 
scribed  in  detail  here.  A  few  comments  are,  however,  in 
order.  In  addition  to  the  letters  W  L,  I,  and  T  that 
follow  the  references  for  each  spectrum,  to  denote  the 
sources  used  for  wavelength,  intensity,  and  analysis, 


respectively,  the  letters  I  P  are  here  introduced  to  indi¬ 
cate  references  from  which  ionization  potentials  are  taken. 

As  before,  the  excitation  and  ionization  potentials  have 
been  derived  by  using  the  multiplication  factor  0.00012345 
to  convert  energy  levels  and  limits  in  cm-1  to  electron 
volts.  Birge’s  revised  conversion  factor*  has  been 
adopted  for  the  calculation  of  the  ionization  potentials  in 
“Atomic  Energy  Levels,”  1  which  explains  the  discord¬ 
ance  in  the  two  publications. 


2.  Symbols 


The  symbols  have,  in  general,  the  same  meaning  as  in 
Section  1.  They  are  as  follows: 

*  preceding  the  wavelength  denotes  that  the  line  is  a 
blend.  If  no  symbol  follows  the  wavelength,  the  line  is 
blended  with  another  in  the  same  spectrum.  If  the 
intensity  is  that  of  a  blend,  this  is  also  indicated  by  an 
asterisk  in  the  intensity  column. 

§  follows  a  wavelength  (an  asterisk  always  preceding) 
to  denote  that  a  line  in  the  first  spectrum  of  a  given  ele¬ 
ment  is  blended  with  one  in  the  second  spectrum  of 
that  element.  It  has  also  been  used  in  Fe  in  to  denote 
a  blend  of  Fe  ii  and  Fe  hi. 

§§,  **  special  symbols  following  the  wavelength  (an 
asterisk  always  preceding)  used  for  blends  not  covered 


by  the  above  symbols.  They  are  explained  in  notes 
entered  below  the  references  for  a  given  spectrum. 

t  follows  the  wavelength  of  the  raie  ultime  for  first 
and  second  spectra  as  given  in  the  papers  by  Meggers  4 
on  the  strongest  lines  of  spectra  of  neutral  and  singly 
ionized  atoms. 

f  follows  the  multiplet  designation  to  call  attention  to 
the  fact  that  not  all  the  observed  lines  belonging  to  the 
multiplet  are  listed  here. 

m  precedes  the  wavelength  when  the  line  is  masked. 
The  predicted  position  of  the  line  is  given,  as  indicated 
by  the  letter  P  in  the  reference  column,  and  the  masking 
spectrum  is  indicated  in  the  intensity  column. 

£  used  for  Co  i  in  column  three  to  indicate  that  the 
line  may  be  due  to  Co  ii. 


3.  Acknowledgments 


One  of  the  most  rewarding  aspects  of  this  work  comes 
from  the  generous  and  cordial  collaboration  at  home  and 
abroad  that  the  writer  has  experienced  ever  since  the 
programs  were  initiated  in  1946.  At  this  Bureau  W.  F. 
Meggers  and  C.  C.  Kiess  have  furnished  a  wealth  of 
valuable  data  (W.  F.  M.,  Con,  Nin;  C.  C.  K.,  Cri, 
Br  ii,  Zr  iii).  They  have  also  taken  a  genuine  interest 
in  the  work  and  constantly  given  helpful  and  expert 
advice  on  many  questions.  E.  U.  Condon  also  generously 
supported  this  project  during  his  tenure  as  Director. 

A.  G.  Shenstone  at  Princeton  University  has  arranged 
his  spectroscopic  research  to  meet  some  of  the  most  urgent 
needs  for  spectrum  analysis.  He  has  also  stimulated  ex¬ 
tensive  work  among  those  who  have  worked  in  his  labo¬ 
ratory;  L.  C.  Green  (Fe  i,  Fe  ii),  C.  W.  Curtis  (Mn  ii), 
F.  L.  Moore,  Jr.  (Crm,  Criv),N.  E.  Hager,  Jr.  (Con), 
and  L.  E.  Gibson  (Zn  n)  have  all  forwarded  unpublished 
material. 

One  of  the  most  enthusiastic  contributors  is  M.  A. 
Catalan  of  the  University  of  Madrid.  During  his  recent 


visits  to  the  United  States,  made  possible  by  the  support 
of  the  American  Philosophical  Society,  Princeton  Uni¬ 
versity,  Massachusetts  Institute  of  Technology,  and  the 
National  Bureau  of  Standards,  he  has  been  able  to  con¬ 
tinue  his  spectroscopic  investigations  (Mn  i,  Mn  iii). 
His  colleague  O.  Garcfa-Riquelme  has  also  collaborated 
in  this  work  (Mn  i,  Mn  in). 

B.  Edl6n  of  the  University  of  Lund  has  supplied  im¬ 
portant  data  on  Fe  n.  Other  material  has  come  from 
K.  Burns  (Co  i),  G.  R.  Harrison  (Fe  i),  C.  W.  Gartlein 
(Ge  i,  Ge  n),  K.  W.  Meissner  (Ge  n),  and  K.  L.  Andrew 
(Ge  ii). 

Mrs.  Isabel  D.  Murray  has  compiled  a  large  part  of 
the  material  with  outstanding  competence.  J.  L.  Ma- 
thusa  and  his  staff  in  the  Publications  Section  of  the 
Bureau  have  handled  the  publication  details  with  similar 
care.  The  writer  takes  great  pleasure  in  recording  here 
her  sincere  thanks  to  all  who  have  so  generously  con¬ 
tributed  to  this  extensive  project. 

»  R.  T.  Birge,  Rev.  Mod.  Pbys.  13,  No.  4, 237  (1941);  Reportson  Progress  in  Physics 8. 
131  (1941). 

*  C.  E.  Moore,  Circ.  Nat.  Bur.  Std.  467,  Vol.  I  (1949),  Vol.  II  (1952). 

•  W.  F.  Meggers,  J.  Opt.  8oc.  Amer.  31.  44  (1941);  31.  606  (1941). 


*  C.  E.  Moore,  Contr.  Princeton  Univ.  Observatory  No.  20  (1®45). 
i  C.  E.  Moore,  Circ.  Nat.  Bur.  Std.  488,  Section  1  (1M0). 


CHROMIUM,  Z= 24 


Cri 


I  P  6.74  Anal  A  List  B  August  1951 

REFERENCE 

A  C.  C.  Klees,  unpublished  material  (1951).  I  P,  W  L,  I,  T 


Cr I  Cr  I 


1 


2 


Cr  1-  Continued 


Cr  I — Continued 


1A 

lief 

int 

E 

1  ,ow 

P 

High 

J 

Multiplet 

(No.) 

Air 

2755.  24 

A 

8 

1.  03 

5.  50 

4-5 

a  5D— 

2742.  98 

A 

3 

0.  98 

5.  48 

2-3 

(16) 

2716.  177 

A 

20 

1.  03 

5.  57 

4-3 

a  5D  — 1>  SP° 

*2718.  07  | 

A 

7 

1.  00 

5.  54 

3-2 

(17) 

2700.  590 

A 

20 

1.  00 

5.  57 

3-3 

*2705.  724 

A 

10 

0.  98 

5.  54 

2-2 

2697.  200 

A 

8 

0.  96 

5.  54 

1-2 

2701.  990 

A 

30 

1.  03 

5.  59 

4-5 

a  SD  — x  »F° 

2688.  035 

A 

22 

1.  00 

5.  59 

3-4 

(18) 

267a  15 

A 

12 

0.  98 

5.  59 

2-3 

2671.  980 

A 

10 

0.  96 

5.  58 

1-2 

2669.  359 

A 

12 

0.  96 

5.  58 

0-1 

270&  48 

A 

12 

1.  03 

5.  59 

4-4 

2690.  251 

A 

20 

1.  00 

5.  59 

3-3 

2680.  33 

A 

9 

0.  98 

5.  58 

2-2 

2673.  644 

A 

12 

0.  96 

5.  58 

1-1 

*2705.  72 

A 

10 

1.  03 

5.  59 

4-3 

2692.  441 

A 

10 

1.  00 

5.  58 

3-2 

2682.  01 

A 

10 

0.  98 

5.  58 

2-1 

2656.  02 

A 

4 

1.  00 

5.  65 

3-2 

a  sr> -y  «P° 

*2645.  30 

A 

2 

0.  98 

5.  64 

2-1 

(19) 

2636.  89 

A 

4 

0.  96 

5.  64 

1-0 

2644.  23 

A 

7 

0.  98 

5  65 

2-2 

2637.  168 

A 

4 

0.  96 

5.  64 

l-l 

2636.  094 

A 

5 

0.  96 

5.  65 

1-2 

2632.  987 

A 

4 

0.  96 

5.  64 

0-1 

2640.  056 

A 

7 

1.03 

5.70 

4-3 

a  ‘D—y  »D° 

2629.  815 

A 

12 

1.  00 

5.  69 

3-2 

(20) 

2620.  480 

A 

12 

0.  98 

5.  69 

2-1 

2625.  318 

A 

15 

1.  00 

5.  70 

3-3 

261 a  273 

A 

15 

0.  98 

5.  69 

2-2 

2612.  490 

A 

7 

0.  96 

5.  69 

1-1 

*2613.  82 

A 

8 

0.  98 

5.  70 

2-3 

2610.  29 

A 

8 

0.  96 

5.  69 

1-2 

260a  385 

A 

10 

0.  96 

5.  69 

0-1 

2622.  867 

A 

18 

1.  03 

5.  73 

4-4 

a  ST)  —  w  *D° 

2612.  009 

A 

7 

1.  00 

5.  72 

3-3 

(21) 

2601.  88 

A 

4 

0.  98 

5.  72 

2-2 

2626.  601 

A 

15 

1.  03 

5.  72 

4-3 

2613.  305 

A 

10 

1.  00 

5.  72 

3-2 

2605.  36 

A 

7 

0.  98 

5.  72 

2-1 

2612.  202 

A 

8 

0.  96 

5.  69 

1—0 

2600.  61 

A 

8 

0.  98 

5.  72 

2-3 

2594.  02 

A 

8 

0.  96 

5.  72 

1-2 

2593.  41 

A 

8 

0.  96 

5.  72 

0-1 

2603.  56 

A 

10 

1.  03 

5.  77 

4-5 

a  SD  —  w  SF° 

258a  19 

A 

12 

1.  00 

5.  77 

3-4 

(22) 

2579.  14 

A 

12 

0.  98 

5.  76 

2-3 

2572.  15 

A 

12 

0.  96 

5.  76 

1-2 

256a  098 

A- 

12 

0.  96 

5.  76 

0-1 

2602.  50 

A 

6 

1.  03 

5.  77 

4-4 

2590.  37 

A 

2 

1.  00 

5.  76 

3-3 

2579.  90 

A 

4 

0.  98 

5.  76 

2-2 

2572.  07 

A 

5 

0.  96 

5.  76 

1-1 

2604.  71 

A 

3 

1.  03 

5.  76 

4-3 

2584.  67 

A 

10 

1.  03 

5.  80 

4-5 

a  SD  — z  »G® 

2575.  89 

A 

8 

1.  00 

5.  79 

3-4 

(23) 

256a  66 

A 

5 

0.  98 

5.  78 

2-3 

2590  07 

A 

5 

1.  03 

5.  79 

4-4 

2579.  77 

A 

4 

1.  00 

5.  78 

3-3 

1  A 

Kef 

Int 

E  P 

i 

1 

J 

Multiplet 

(No.) 

Low 

High 

Air 

i 

2591.  84 

A 

50r 

1.  03 

5.  79 

4-3 

a  SD  —  u  SP° 

2571.  74 

A 

30r 

1  00 

5.  80 

3-2 

(24) 

*2557.  144 

A 

25 

0.  98 

5.  80 

2-1 

2577.  66 

A 

20r 

1.  00 

5.  79 

3-3 

2560.  695 

A 

30 

0.  98 

5.  80 

2-2 

2549.  548 

A 

40 

0.  96 

5.  80 

1-1 

2566.  55 

A 

12 

0.  98 

5.  79 

2-3 

2553.  064 

A 

15 

0.  96 

5.  80 

1-2 

2545.  645 

A 

12 

0.  96 

5.  80 

0-1 

2568.  52 

A 

8 

1.  03 

5.  83 

4-5 

a  »P-i  *G° 

*2557.  144 

A 

25 

1.  00 

5.  83 

3-4 

(25) 

2550.  364 

A 

8 

0.  98 

5.  82 

2-3 

2547.  868 

A 

8 

0.  96 

5.  81 

1-2 

2571.  10 

A 

4 

1.  03 

5.  83 

4-4 

2561.  33 

A 

5 

1.  00 

5.  82 

3-3 

*2580.  04 

A 

7 

1.  03 

5.81 

4-5 

a  4P  — ;/  >G° 

*2566.  00 

A 

10 

1.  00 

5.  81 

3-4 

(26) 

2555.  42 

A 

6b 

0.  98 

5.  81 

2-3 

*2580.  04 

A 

7 

1.  03 

5.  81 

4-4 

2566.  41 

A 

1 

1.  00 

5.  81 

3-3 

2580.  48 

A 

2 

1.  03 

5.81 

4-3 

2552.  79 

A 

10 

0.  98 

5.  81 

2-1 

a  »P  — z  >S° 

2545.  21 

A 

10 

0  96 

5.81 

1-1 

(27) 

2531.  76 

A 

5 

1.  03 

5.90 

4-5 

a«P-z  *H° 

2518.  52 

A 

4 

0.  98 

5.  88 

2-3 

(28) 

2538.  53 

A 

2 

1.  03 

5.  89 

4-4 

2529.  20 

A 

5 

1.  00 

5.  88 

3-3 

2542.872 

A 

3 

1.  03 

5.  88 

4-3 

2541.  359 

A 

20r 

1.  03 

5.  88 

4-5 

a  5D  — 1>  >F° 

2528.  02 

A 

15 

1.  00 

5.  88 

3-4 

(29) 

2517.  57 

A 

10 

0.  98 

5.  88 

2-3 

2510.  49 

A 

8 

0.  96 

5.  88 

1-2 

m2506.  84 

P 

Cri 

0.  96 

5.  88 

0-1 

2541.  68 

A 

8 

1.  03 

5.  88 

4-4 

2528.  25 

A 

10 

1.  00 

5.  88 

3-3 

2517.  87 

A 

6 

0.  98 

5.  88 

2-2 

2510.  63 

A 

6 

0.  96 

5.  88 

1-1 

2541.  91 

A 

3 

1.  03 

5.  88 

4-3 

2528.  56 

A 

8 

1.  00 

5.  88 

3-2 

2517.  99 

A 

2 

0.  98 

5.  88 

2-1 

2527.  1 1 

A 

20r 

1.  03 

5.  91 

4-4 

a  5D  —  v  5D° 

2516.  92 

A 

20r 

1.  00 

5.  90 

3-3 

(30) 

2508.  1 1 

A 

18 

0.  98 

5.  90 

2-2 

2501.  65 

A 

10 

0.  96 

5.  90 

1-1 

2530.  44 

A 

15 

1.  03 

5.  90 

4-3 

2518.  71 

A 

12 

1.  00 

5.80 

3-2 

2508.  97 

A 

15 

0.  98 

5.  90 

2-1 

2500.  66 

A 

12 

0.  96 

5.  90 

1-0 

2513.  62 

A 

15 

1.  00 

5.  91 

3-4 

2506.  33 

A 

4 

0.  98 

5.  90 

2-3 

2500.  79 

A 

4 

0.  96 

5.  90 

1-2 

2497.  91 

A 

10 

0.  96 

5.  90 

0-1 

2519.  51 

A 

50r 

1.  03 

5.  92 

4-5 

a  *D-u  *F° 

2504.  31 

A 

40r 

1.  00 

5.  93 

3-4 

(31) 

2496.  30 

A 

35r 

0.  98 

5.  92 

2-3 

2492.  57 

A 

30 

0.  96 

5.  92 

1-2 

2491.  35 

A 

20 

0.  96 

5.  91 

0-1 

2506.  82 

A 

25 

'1.  00 

5.  92 

3-3 

2499.  84 

A 

15 

0.  98 

5.  92 

2-2 

2495.  08 

A 

20 

0.  96 

5.  91 

1-1 

2520.  23 

A 

6 

1.  03 

5.  92 

4-3 

2510.  37 

A 

1  2 

1.  00 

5.  92 

3-2 

3 


Cr  I — Continued 


Cr  i — Continued 


I  A 

Ref 

Int 

E  P 

B 

Multiplet 

(No.) 

I  A 

Ref 

E  P 

J 

Multiplet 

(No.) 

Air 

Air 

2515.  90 

A 

7 

1.  03 

5.  93 

4-4 

a  »D -l  *F° 

2284.  66 

A 

12 

1.  03 

6.  43 

4-4 

a  *D— /  *D° 

2489.  48 

A 

8 

1.  00 

5.  96 

3-3 

(32) 

2275.  30 

A 

10 

1.  00 

6.  42 

3-3 

(41) 

2481.  23 

A 

10 

0.  98 

5.  95 

2-2 

2267.  64 

A 

8 

0.  98 

6.  42 

2-2 

2474.  55 

A 

8 

0.  96 

5.  95 

1-1 

2262.  15 

A 

2 

0.  96 

6.  42 

1-1 

2502.  72 

A 

2 

1.  03 

5.  96 

4-3 

2286.  37 

A 

10 

1.  03 

6.  42 

4-3 

2502.  55 

A 

25r 

1.  00 

5.  93 

3-4 

2276.  30 

A 

9 

1.  00 

6.  42 

3-2 

2479.  14 

A 

15 

0.  98 

5.  96 

2-3 

2268.  12 

A 

9 

0.  98 

6.  42 

2-1 

2474.  08 

A 

15 

0.  96 

5.  95 

1-2 

2262.  32 

A 

6 

0.  96 

6.  42 

2470.  88 

A 

12 

0.  96 

5.  95 

0-1 

2273.  62 

A 

9 

1.  00 

6.  43 

3-4 

2266.  66 

A 

10 

0.  98 

6.  42 

2-3 

2474.  27 

A 

4 

0.  98 

5.  97 

2-1 

a  ‘D— 2  *P° 

2261.  67 

A 

8 

0.  96 

6.  42 

1-2 

2473.  53 

A 

lb 

0.  96 

5.  95 

1-0 

(33) 

2259.  08 

A 

6 

0.  96 

6.  42 

0-1 

2466.  49 

A 

7 

0.  98 

5.  98 

2-2 

2467.  14 

A 

8 

0.  96 

5.  97 

1-1 

2220.  42 

A 

10 

1.  00 

6.  56 

3-4 

a  ‘D  — r  *F° 

2463.  49 

A 

5 

0.  96 

5.97 

2210.  39 

A 

4 

0.  96 

6.  55 

1-2 

(42) 

2419.  98 

A 

8 

1.  03 

6.  13 

4-5 

O  ‘D-u>  !G° 

2198.  32 

A 

10 

1.  03 

6.  64 

4-4 

a  ‘D-«  ‘D° 

2410.  18 

A 

2 

1.  00 

a  12 

3-4 

(34) 

2194.  89 

A 

5 

1.  00 

6.  62 

3-3 

(43) 

2190.  83 

A 

2 

0.  98 

6.  61 

2-2 

2406.  03 

A 

5 

0.  98 

6.  11 

2-1 

o  5D  — i/  »S° 

2205.  20 

A 

4b 

1.  03 

6  62 

4-3 

2399.  29 

A 

3 

0.  96 

6.  11 

1-1 

(35) 

2198.  91 

A 

3 

1.  00 

6.  61 

3-2 

2395.  84 

A 

2 

0.  96 

6.  11 

2188.  09 

A 

2 

1.  00 

6.  64 

3-4 

2408.  60 

A 

50r 

1.  03 

6.  15 

4-3 

a  5D— t  SP° 

2162.  47 

A 

30b 

1.  03 

6.  73 

4-5 

a  *D  —  q  ‘F° 

2408.  72 

A 

35r 

1.  00 

6.  12 

3—2 

(36) 

2157.  74 

A 

30b 

1.  00 

6.  72 

3-4 

(44) 

2399.  56 

A 

20 

0.  98 

6.  12 

2-1 

2154.  43 

A 

20b 

0.  98 

6.  71 

2-3 

2396.  36 

A 

30r 

1.  00 

6.  15 

BBS 

2152.  57 

A 

15b 

0.  96 

6.  70 

1-2 

2399.  02 

A 

20r 

0.  98 

6.  12 

K'B'l 

2152.  28 

A 

7b 

0.  96 

6.  69 

0-1 

2392.  86 

A 

25r 

0.  96 

6.  12 

1-1 

2167.  68 

A 

4b 

1.  03 

6.  72 

4-4 

2386.  77 

A 

7b 

0.  98 

6.  15 

2—3 

2162.  23 

A 

8b 

1.  00 

6.  71 

3-3 

2392.  34 

A 

10b 

0.  96 

6.  12 

1-2 

2158.  00 

A 

15b 

0.  98 

6.  70 

2-2 

2389.  43 

A 

10b 

0.  96 

6.  12 

2155.  09 

A 

5b 

0.  96 

6.  69 

1-1 

2160.  50 

A 

3bh 

0.  98 

6.  69 

2-1 

2419.  82 

A 

2 

1.03 

6.  13 

4-4 

a  SD— *  *F° 

2405.  70 

A 

2 

1.  00 

6.  13 

3-3 

(37) 

2049.  32 

A 

10 

1.  03 

7.05 

4-5 

a  ‘D-u  *G° 

2395.  89 

A 

2 

0.  98 

6.  13 

2-2 

2042.  72 

A 

12 

1.  00 

7.04 

3-4 

(45) 

2407.  41 

A 

8 

1.  00 

6.  13 

3-4 

2396.  04 

A 

7 

0.  98 

6.  13 

2-3 

2028.  68 

A 

5 

0.  96 

7.  05 

1-2 

a  ‘D-u  ‘P° 

2389.  21 

A 

3b 

0.  96 

6.  13 

1-2 

2024.  36 

A 

1 

0.  96 

7.05 

0-17 

(46) 

2395.  77 

A 

8 

1.  00 

6.  15 

3-2 

a‘D-  y  ‘S° 

2039.  37 

A 

30 

1.  03 

7.  08 

4-5 

a  ‘D— p  *F° 

2386.  18 

A 

10 

0.  98 

6.  15 

2-2 

(38) 

2034.  24 

A 

30 

1.  00 

7.  07 

3-4 

(47) 

2379.  56 

A 

8 

0.  96 

6.  15 

1-2 

2029.  42 

A 

20 

0.  98 

7.06 

2-3 

2028.  13 

A 

15 

0.  96 

7.  05 

1-2 

2383.  303 

A 

30r 

1.  03 

6.  20 

4-5 

a  ‘D  — s  «F° 

2025.  87 

A 

20 

0.  96 

7.  05 

0-1 

2373.  69 

A 

50rh 

1.  00 

6.  20 

3-4 

(39) 

2043.  06 

A 

15 

1.  03 

7.  07 

4-4 

2370.  37 

A 

35r 

0.  98 

6.  19 

2-3 

2036.  35 

A 

12 

1.  00 

7.  06 

3-3 

2366.  31 

A 

50 

0.  96 

6.  18 

1-2 

2032.  95 

A 

7 

0.  98 

7.05 

2-2 

2365.  13 

A 

5 

0.  96 

6.  17 

2028.  35 

A 

15 

0.  96 

7.  05 

1-1 

2385.  72 

A 

7b  h 

1.  03 

6.  20 

4-4 

2379.  85 

A 

lObv 

1.  00 

6.  19 

3-3 

1999.  97 

A 

20 

1.  03 

7.20 

4-4 

a  ‘D— r  *D° 

2372.  88 

A 

20r 

0.  98 

6.  18 

2-2 

Vac 

(48) 

2368.  49 

A 

12 

0.  96 

6.  17 

1-1 

1997.  90 

A 

25 

1.  00 

7.  18 

3-3 

2391.  95 

A 

3b 

1.  03 

6.  19 

4-3 

1994.  56 

A 

20 

0.  98 

7.  17 

2-2 

2382.  36 

A 

7b 

1.  OO 

6.  18 

3-2 

1992.  66 

A 

10 

0.  96 

7.  16 

1-1 

2375.  06 

A 

5 

0.  98 

6.  17 

2-1 

Air 

2005.  77 

A 

12 

1.  03 

7.  18 

4-3 

2366.  14 

A 

25 

1.  03 

6.  24 

4-4 

a5 D-u  SD° 

2000.  61 

A 

30 

1.  00 

7.  17 

3-2 

2350.  40 

A 

12 

i.  00 

6.  25 

3-3 

(40) 

Vac 

2339.  71 

A 

4 

0.  98 

6.  25 

2-2 

*1997.  30 

A 

18 

0.  98 

7.  16 

2-1 

2362.  19 

A 

15 

1.  03 

6.  25 

4-3 

1994.  11 

A 

12 

0.  96 

7.  15 

2348.  92 

A 

25 

1.  00 

6.  25 

3-2 

1992.  13 

A 

10 

1.  00 

7.  20 

3-4 

2339  27 

A 

15 

0.  98 

6.  25 

2-1 

1991.  22 

A 

20 

0.  98 

7.  18 

2-3 

2332.  98 

A 

7 

0.  96 

6.  25 

1989.  93 

A 

20 

0.  96 

7.  17 

1-2 

2354.30 

A 

15 

1.  00 

6.  24 

3-4 

1990.  27 

A 

10 

0.  96 

7.  16 

0-1 

2341.  17 

A 

20 

0.  98 

6.  25 

2-3 

2333.  33 

A 

8 

0.  96 

6.  25 

1-2 

2329.  63 

A 

10 

0.  96 

6.25 

0-1 

4 


Cr  1 — Continued 


Low  High 


1905.  71 
Air 

2003.  85 

Vap 

♦1997.  30 
1997.  10 
1989.  00 


293R  83 
294a  87 
2957.  28 
2963.  74 
296a  20 

2715.  98 
*2722.  98 
2732.  95 
273a  00 
*2722.  98 

2428.  89 


2555.  50 
2565.  21 


2853.  94 
2828.  167 
2811.  169 
2875.  44 
2839.  013 
2886.  65 

2870.  175 
2835.  242 
2799.  743 
2882.  76 


2777.  664 
2733.  51  A 

2707.  69  A 

2737.  222  A 

2693.  315  A 

2689.  82  A 

2660. 006  A 
2619.  504  A 


2984  014  A 

2981.  42  A 

2973.  26  A 

2891.  42  A 

2881.  14  A 

2873.  181  A 

2883.  30  A 

2871. 023  A 


Multiplet 

(No.) 


a‘D  — *  »F° 
(49) 


6-5  a  5F° 

5-4 


a  *P  -1  sD 


15 

2.  99 

7.  26 

12 

2.  97 

7.  25 

12 

2.  95 

7.  25 

2 

2.  97 

7.  25 

3 

2.  95 

7.  25 

a  HI  -l  *G 

(59) 


a  >H-<  *11° 


I  A  Ref 


2795.  818 
2790.  28 
*2801.  553 


2771.  449 


2742.  165  A 

2741.  078  A 

2739.  395  A 

2748  58  A 

2702.  519  A 

2705.414  A 
2706.  531  A 
2715. 51  A 

2704  744  A 
2697. 01  A 
2691.  404  A 

2694  24  A 

2685.  40  A 

2642.118  A 
2632.  06  A 

2627.  847  A 

2583.  02  A 

*2578.  278  A 

2574.  68  A 

2587. 88  A 
2570.  17  A 

2564  47  A 

2557.  56  A 

2551.  36  A 

2511.96  A 
2507.  32  A 
2505. 00  A 
2516.  42  A 

2502.  89  A 

2499. 66  A 

2381.  36  A 

2378  08  A 

2375.  98  A 

2371.  18  A 


2722.  085  A 


*2938  03  A 


*2938.03  A 


2901.  98 
2896.  064 
2895.  675 
2890.  16 
2890.  738 
2884  83 


Cr  I — Continued 


Int 

E  P 

J 

Multiplet 

(No.) 

Low 

High 

12 

2.  99 

7.  40 

6-7 

«  *H  -  u>  *1® 

12 

2.  07 

7.  39 

5-6 

(61) 

3 

2.  99 

7.  39 

6-6 

10 

2.  95 

7.  41 

4-5 

a  •H  i  'H° 

(62) 

20 

2.  99 

7.  49 

6-7 

a  >H  —v  ‘1° 

22 

2.  97 

7.  47 

5-6 

(63) 

20 

2.  95 

7.  46 

4-5 

3 

2.  97 

7.  46 

5-6 

15 

2.  99 

7.  55 

6-6 

a  *H  —  *  *H° 

12 

2.  97 

7.  53 

5-5 

(64) 

20 

2.  95 

7.  51 

4-4 

2 

2.  97 

7.  51 

5-4 

12 

2.  99 

7.  55 

6-5 

a  »H-r  >G° 

15 

2.  97 

7.  55 

5-4 

(65) 

12 

2.  95 

7.  54 

4-3 

2 

2.  97 

7  55 

5-5 

4h 

2.  95 

7.  55 

4-5 

20 

2.  99 

7.  66 

6-5 

a  >H  —q  »G° 

5 

2.  97 

7.  66 

5-57 

( 66) 

4 

2.  95 

7  65 

4-4 

9b 

2.  99 

7.  77 

6-6 

a  *H  —  r  »H° 

10b 

2.  97 

7.  76 

5-5 

(67) 

10 

2.  95 

7  75 

4-4 

2 

2.  99 

7.  76 

6-5 

1 

2.  95 

7.  76 

4-5 

7 

2.  99 

7.  80 

6-6 

a  *H  —  o  *H° 

4 

2.  97 

7.  80 

5-5 

(68) 

2 

2.  95 

7.79 

4-4 

15 

2.  99 

7.  90 

6-6 

a  *H  —  p  *H° 

12 

2.  97 

7.  89 

5-5 

(69) 

10 

2.  95 

7.  88 

4-4 

1 

2.  99 

7.  89 

6-5 

3 

2.  97 

7.  90 

5-6 

2 

2.  95 

7.  89 

4-5 

7 

2.  99 

8.  17 

6-5 

a  »H-p  *G° 

5 

2.  97 

8.  16 

5-4 

(70) 

7 

2.  95 

8.  15 

4-3 

2 

2.  95 

8.  16 

4-4 

10 

3.  00 

7.  53 

4-5? 

ft  ‘D-*  >H° 

(71) 

8 

3.  07 

7.  27 

3-2 

a  *G  —  u  »D° 

(72) 

8 

3.  07 

7.  27 

4-3 

a’O-l  «D° 

(73) 

4 

3.  09 

7.  34 

5-4 

a  *G~r  *F° 

6 

3.  07 

7.  34 

4-3 

(74) 

7 

3.  07 

7.  33 

3-2 

12 

3.  07 

7.  34 

4-4 

10 

3.  07 

7.  34 

3-3 

4 

a  07 

7.  34 

3-4 

5 


Cr  I — Continued 


Cr  l — Continued 


Air 

282ft  725  A 

2821.  76  A 

2822.  51  A 

2818.  47  A 

2816.  684  A 

2813. 41  A 

2816.  95  A 

2813.  685  A 

2824.  87  A 

2821.  69  A 

*2801.  553  A 

2810.  503  A 

2802.  65  A 

2765.  21  A 

*2768.  46  A 

2774.  13  A 

2779. 33  A 

2767.  53 
2759.  67 
*2758  236 
2770.  44 
*2763.  09 
2756.  77  A 

2754. 821  A 

m2701. 98  P 

2696.  135  A 

2694.  887  A 

2691.  712  A 

2640. 221  A 

2635. 44  A 

2635. 777  A 

*2645. 30  A 

2620.  841  A 

*2613. 82  A 

2611.342  A 

*2566. 00  A 

2561. 38  A 

2429. 89  A 

2426.  66  A 

2427.  92  A 

2434.  98  A 

2431.  67  A 

2945.  104  A 

2961.  77  A 

2959. 07  A 

2962.  40  A 

2969.  53  A 

2956.  13  A 

*2913.  716 

2904.  674 
2919.  74 
2918  72 
2907.  704 
2899.  68 

2840.  891 
2838  491 
2831.  039 
2844.  38 
2835.  16 

2825.  196 


Low  High 


Multiplet 

(No.) 


a  3G  — e  1I° 
(76) 


a  3G— s  3G' 
(77) 


a  3G  — s  JH 
(78) 


a  3G  — r  >G 


a  3G  — r  «H 


.  45 
.45  3-3 

.44  2-2 

7.44  3-2 

7.  45  3-4 

2-3 


I  A  Ref 


Air 

2832.  794 
2824.  224 
2809.  932 
2829.  90 
2823.  08 

2820.  97 
2815.  317 
2801.  13 

2793.  78 


2790.  092 
2795.  263 

2778  213 
2775.  668 
2766.  39 
2781.  15 
2779.  134 
2784.  63 

2711.  40 
2702.  68 
2716.  643 
2714.  834 

2655.  05 
2654.  844 

*2438.  10 
2439.  02 
2434.  22 
2443.  25 


2998  118 
2991.  403 
3001.  55 
2995.  42 

2921.  35 


2849.  30 
2846.  024 
2842.  918 
2855.  22 
2851.  56 

2826.  734 
2820.  81 
2814.  52 

*2763.  09 
2759.  84 
*2758  236 
*2768  46 

2605.  82 
2604.  08 
2602.  62 
2611.  75 
2609.  84 


3.  10  7.  47 

3.  08  7.  47 

3  11  7.  47 


3 


A 

6 

A 

2b 

A 

1 

A 

1 

A 

1 

Multiplet 

(No.) 


a  »F  -»  *G° 


F  -  p  *F° 


a  »F  -*  «H° 

(92) 

F  -r  3G° 

(93) 


F -q  »G° 


a  *F  -r  ‘H° 


5  *G  — r  *G 
(97) 


5-5  6  *G  —q  *G° 

(98) 

5-6  6  K5-r  »H° 

4-5 


5-6  b  3G  —  p  »H 

4- 5  (101) 

3- 4 

5- 5 

5-5?  b  3G  -p  *G 

4- 4 

3- 3 

5- 4 

4- 3 


6 


Air 

2055.  59 
2061.  54 
2065.  46 

2025.  58 
2039.  90 

20ia  65 
*2011.  13 
2016.  90 

Vac 

1825.  34 
183a  61 


Air 

2835.  63J 
2843.  24 
2849.  83 
2855.  67 
2860.  92 
285a  91 
2862.  57 

2865.  10 

2866.  72 

2867.  65 
287a  45 
2877.  97 
287ft  24 

*2873.  46 

276a  55 
2762.  58 
2757.  72 
2751.  85 
2750.  72 
2748.  98 
2740.  09 

2742.  02 

2743.  63 

269a  40 
2712.  30 
2722.  74 
2687.  09 
2703.  85 
*2717.  51 
267a  79 
269a  68 


I  P  16.43  Anal  A  List  B  March  1951 


REFERENCE 

C.  C.  Kiess,  J.  Research  Nat.  Bur.  Std.,  47,  385,  RP2266  (1951). 

*  and  -  Blend  with  Fe  ii 


W  L,  I,  T,  I  P 


I  A  Ref  Int 


Multiplet 

(No) 


4K-4K  a  ‘D  — r  *D° 

3)4— 3)4  (8) 

2)4  — 2H 
OH -0)4 
4H-3H 
3H-2H 
2H-1H 
1H-0H 
3H-4H 
2H-3H 
1)4- 2)4 
OH— IK 

4K-4H  a  *D  —  *  4F° 

3H-3H  (9) 

2H-2H 

1H-1H 

4H-3H 

3H-2H 

2H-1H 

3H-4H 

4H-3H  a  *D  —  *  4D°t 

3H-3H  (10) 

2H-2H 

1H-1H 

0)4— OH 


o  ‘D -z  4D° 
(11) 


3H-3H 
2)4— 2  H 

1) 4-  1H 
OH- OH 
3H-2H 

2) 4- D4 
1)4— 0)4 
2K-3H 
1)4- 2)4 
0)4-  1H 


3)4  — 3H  a  ,D~u  *D° 
2)4 -2H  (12) 

1H-1H 
OH-OH 

2) 4 -3)4 

1) 4- 2)4 

3) 4  — 4H  a  4D-z  4G° 

2) 4- 3)4  (13) 


Low  High 


2140.  50 
2147.  19 
2144.  05 
*2130.  22 
2139.  54 
2139.  33 
m2134.  86 

2112.  16 
2102.  97 
2U&  04 
2102.  55 

2107.  92 
2100.  34 
2091  29 
*2089.  12 
2110.  37 
2100.  61 
2093.  62 
2100.  96 

*2020.  69 
*2011.  13 
2005.  50 
*2006.  61 
2020.  31 
2012.  21 
2017.  48 

Vac 

1836  23 
1820.  84 
1808.  66 


Air 

2297.  17 
2307.  19 
2314.  71 
2320.  08 
2306.  81 
2314.  81 
2320.  39 

2211.  85 
2228.  26 
2234.  50 
2239.  24 

2227.  88 
2234.  58 
2239.  51 

2212.  21 

2228.  18 
2234.  22 

2213.  56 

2220.  01 

2150.  10 
2166.  75 

2133.  49 

2134.  52 

2135.  34 
2134.  62 

2134.  20 

2135.  42 

2134.  88 
2133.  81 

2135.  09 


/ 

Multiplet 

(No) 

8.24  3‘-i  —  2*2  I  a  ‘1>-  y  4P° 

8.19  2  '4  —  1 1 2  (14) 

8.18  1K-0K| 

8.24  21-4—  2*4 

8.19  l'j-lK 

8.  18  OK-OK 

8.19  0)4- IK 

8.31  314-4K  a  4D  — i/  4G° 

8.31  2K  — 3K  (15) 

8.31  3K-3K 

8.  31  2K-2.K 

8.33  3U-4K  «  4I>-s  4F° 

8.32  2K-3K  (>6) 

8.32  114— 2  K 

8.32  014—  1  K 

8.32  3'4  - —  3*4 

8.32  2 !  2  -  -  2 1 4 

8.32  IK- 114 

8.32  2)4- IK 

8.  58  3K—4!4  a  4D-z  4F° 

8.58  2*4  —  31*  (17) 

8.58  1  '4-2*4 

8.56  OK— 114 

8.58  3K-3K 

8.58  2)4-2 K 

8.56  2K-1K 


9.  20  314—2*4  a  ‘R-*  4P°t 
9.22  2)4-114  U8) 

9.25  1K-0  J4 


6*4  a  4G  —  z  4H° 


4—5)4  a  4G  — z  4C1° 


8.  11  3K- 
8.  09  2)4- 

8.  27  3*4- 
8.  23  2K- 


-4*4  a  4G  z  2G°  t 
-  3K  (211 

-2)4  a  *G  z  2I>° 
-1)4  (22) 

5*4  a  4G  — 4G° 
-4)4  (23) 


Air 

2129.  89 
2132.  71 

2132.  93 

2133.  03 
*2130.  22 

*2132.  62 
2132.  38 

2127.  53 
2127.  26 

21 10.  68 
21 11.  26 
2110.  92 
2110.  98 

2045.  30 
2051.  75 
2062.  25 
2069.  38 

*2040.  68 

2041.  80 

2046.  98 
2041.  02 
2041.  57 
2040.  42 

*2022.  10 
2034.  88 
2021.  89 

2024.  20 
2015.  87 

Vac 

1985.  52 
1993.  63 
Air 

2202.  99 
2007.  18 
Vac 

1993.  37 
Air 

2007.  39 
Vac 

1985.  67 
Air 

2002.  71 

2003.  88 
*2004.  34 

2004.  03 
*2004.  34 

Vac 

1852.  13 
*1855.  14 
1858.  72 
I860.  12 
1852.  37 
*1855.  14 
1858.  44 

Air 

2319.  38 
2345.  35 
*2366.  84 
2345.  25 
*2366.  84 
*2381.  48 
2366.  75 
*2381.  48 


A  50 
A  35 


8.  32  I  4K 
8.  32  I  3K 


4K  I  a  4G  ;/  4F° 


8.38  4K 
8.  38  3'-; 

8.38  2K- 
8.38  2K- 

8.  57  5K- 
8.54  4 1 - 

8.52  3K- 
8.  50  2K- 


8.64  3K- 
8.  60  2K- 
8.61  2K- 

8.  63  3K- 
8.  65  3M- 


4G  2  2I° 

(25) 

«C  z  4D° 

(26) 


4G  v  <H°t 

(27) 


4G  z  4r° 
(28) 


4G  -  y  JD° 

(29) 

4G  -  y  2G° 

(30) 


8.  75  5K-5K  a  4G  z  4G" 

8.73  4K-4K  (31) 

8.69  3K-  3K 

8.68  2K-2K 

8.73  5K-4K 

8.68  3K-2K 

8.75  4K-5K 

8.69  2K  — 3K 

8.69  5K  — 5*2  a  4G  y  *H° 

8.  69  4*4  —  4!^  (32) 

8.69  5K-4K 

8.69  3K-4K 


5K-4'4  a  4G  —  w  4F° 
4K  — 3'j  (33) 

3K  — 2K 
2*4—  1  *4 
4**:-4'< 

3)2  -  3*2 

2K-2K 


[  2K-3K  a  4P  —  j/  4D° 
1*4  — 2*4  (34) 

OK  -IK 

2)4—2  y. 

IK- IK 
OK -OK 
2*4- IK 
IK— 0)4 


Cr  II — Continued 
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I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

J 

Low 

High 

J 

Air 

Air 

2226.  27 

A 

15 

2.  69 

8.  24 

2K-2K 

o  *P  —  y  4P° 

2333.  46 

A 

25 

3.  09 

&  38 

3K-3K 

b 

*2244.  90 

A 

20 

2.  69 

8.  19 

1H-1H 

(35) 

2334.  58 

A 

10 

3.  09 

8.  38 

2K-2K 

*2249.  91 

A 

8 

2.  69 

8.  18 

OH- OH 

2334.  24 

A 

7 

3.  09 

&  38 

IK— 1H 

2226.  35 

A 

15 

2.  69 

8  24 

1H— 2  H 

2334.  41 

A 

2 

3.  09 

&  38 

OH-OH 

*2244.  90 

A 

20 

2.  69 

8.  19 

OH— 1H 

2333.  87 

A 

7 

3.  09 

8.  38 

3K-2K 

2244.  83 

A 

10 

2.  69 

8  19 

2H-1H 

2334.  45 

A 

5 

3.  09 

&  38 

2K-1K 

*2249.  91 

A 

8 

2.  69 

8  18 

1H-0H 

2334.  83 

A 

10 

3.  09 

8.  38 

IK— OK 

2334.  17 

A 

8 

3.  09 

&  38 

2K-3K 

2170.  71 

A 

50 

2.  69 

8.  38 

2H-3H 

a  4P-x  4D° 

2334.  37 

A 

8 

3.  09 

&  38 

1K-2K 

2171.  18 

A 

30 

2.  69 

8.  38 

1H-2H 

(36) 

2333.  84 

A 

12 

3.  09 

6  38 

OH— IK 

*2171.  06 

A 

40 

/2.  69 
\2.  69 

8.  38 

8.  38 

OH— 1H 
1H— l  H 

2286.  27 

A 

8 

3.  09 

8.  49 

3K— 3K 

b 

*2171.  55 

A 

20 

2.  69 

8.  38 

OH -OH 

2296.  22 

A 

2 

3.  09 

8.  47 

2H-2H 

2170.  97 

A 

10 

2.  69 

8.  38 

2H-1H 

*2171.  55 

A 

20 

2.  69 

8  38 

1H-0H 

2248.  30 

A 

50 

3.  09 

8.  58 

3.K-4K 

b 

2248.  56 

A 

40 

3.  09 

8.  58 

2K-3K 

2150.  65 

A 

20 

2.  69 

8.  43 

2H-1H 

0  ‘P  -  2  ‘8° 

2249.  78 

A 

30 

3.  09 

8.  58 

1K-2K 

*2150.  74 

A 

30 

12.  69 
12.  69 

8  43 
8  43 

1H-1H 

OH-iH 

(37) 

*2256.  01 
2247.  91 

A 

A 

50 

18 

3.  09 
3.  09 

8.  56 
8.  58 

OK- IK 
3K-3K 

2249.  98 

A 

20 

3.  09 

8.  58 

2K-2K 

2076.  96 

A 

30 

2.  69 

8  64 

2H-2H 

a  4P-y  »D° 

2256.  38 

A 

12 

3.  09 

8.  56 

1K-1K 

2090.  70 

A 

20 

2.  69 

8  60 

1H-1H 

(38) 

2249.  32 

A 

2 

3.  09 

8.  58 

3K-2K 

2256.  56 

A 

2 

3.  09 

8.  56 

2H-1H 

Vac 

1935.  58 

A 

25 

2.  69 

9.  07 

2H-3H 

o  4P  —  uj  4D° 

2241.  69 

A 

15 

3.  09 

a  60 

IK— IK 

b 

1937.  56 

A 

20 

2.69 

9.  07 

1H-2H 

(39) 

2225.  93 

A 

1 

3.  09 

a  64 

1K-2K 

1938.  42 

A 

3 

2.  69 

9.  06 

OH— 1H 

2241.  30 

A 

15 

3.  09 

a  60 

OK— IK 

1898  92 

A 

35 

2.  69 

9.  20 

2H-2H 

a  4P-x  4P° 

2217.  89 

A 

7 

3.  09 

a  65 

3H-4K 

b 

1890.  55 

A 

30 

2.  69 

9.  22 

1H-1H 

(40) 

1883.  35 

A 

10 

2.  69 

9.  25 

OH-OH 

2063.  21 

A 

10 

3.  09 

9.  07 

3H-3M 

b 

2065.  89 

A 

10 

3.  09 

9.  07 

2K-2H 

1H-1H 

2066.  75 

A 

3 

3.  09 

9.  06 

Air 

2506.  11 

A 

8 

3.  09 

8  01 

3H-3H 

b  4D  -  y  4D° 
(415 

2066.  66 

2021.  56 

A 

2 

20 

3.  09 

a  09 

9.  06 

9.  20 

OH-OK 

3K-2K 

2537.  19 

A 

2 

3.09 

7.96 

2H-2H 

A 

b 

2536.  35 

A 

5 

3.  09 

7.  96 

3H-2H 

2012.  58 

A 

20 

a  09 

9.  22 

2K-1H 

*2562.  37 

A 

25wl 

3.  09 

7.  91 

2H-1H 

2004.  24 

A 

10 

3.  09 

9.  25 

IK- OK 

2506.  93 

A 

4 

3.  09 

8  01 

2H-3H 

*2022.  10 

A 

12 

a  09 

9.  20 

2K-2K 

2536.  93 

A 

3 

3.  09 

7.  96 

1H-2H 

2012.  43 

A 

10 

a  09 

9.  22 

1K-1K 

*2561.  59 

A 

7w 

8  09 

7.  91 

OH— 1H 

2012.  12 

A 

4 

a  09 

9.  22 

OH— IK 

2006.  91 

A 

10 

a  09 

9.  24 

IK— OH 

b 

2500.  07 

A 

5 

3.  09 

8  03 

1H-0H 

b  4D  -  r  >S° 

2001.  65 

A 

4 

3.  09 

9.  26 

1H-1H 

2499.  63 

A 

5 

8  09 

8  03 

OH-OH 

(42) 

*2006.  61 

A 

10 

3.  09 

9.  24 

OK-OK 

2001.  36 

A 

3 

3.  09 

9.  26 

OK— 1H 

2397.  75 

A 

40 

3.09 

8.24 

3H-2M 

6  4D  — y  4P» 

2420.  11 

A 

25 

3.  09 

8  19 

2H-1K 

(43) 

2425.  66 

A 

15 

3.  09 

8  18 

1H-0H 

2935.  12 

A 

60 

a  8i 

2K-3K 

b 

2398  51 

A 

15 

3.09 

8  24 

2H-2H 

2928.  12 

A 

40 

a  74 

7.  96 

1K-2H 

2419.  87 

A 

15 

3.  09 

8  19 

1H-1H 

2930.  83 

A 

35 

a  70 

7.  91 

OH— IK 

2425.  21 

A 

18 

3.  09 

8  18 

OH-OH 

2976  70 

A 

35 

a  si 

7.  96 

2H-2K 

2398  28 

A 

1 

3.09 

8  24 

1H-2H 

2961.  70 

A 

50* 

3.  74 

7.  91 

1H-1H 

2953.  34 

A 

35 

3.  70 

7.  88 

OK-OK 

*2402.  98 
2382.  20 

A 

A 

4w 

5 

3.  09 
3.  09 

8  23 
8  27 

2H-IH 

2H-2H 

6  4D  — *  *D° 
(44) 

3011.  42 
2984  69 

A 

A 

7 

10 

a  si 

3.  74 

7.  91 

7.  88 

2H-1K 

1H-0K 

2402.  73 
2381.  97 

A 

A 

3 

2 

3.09 
3.  09 

8  23 
8  27 

1H-1H 

1H-2H 

2879.  17 

A 

10 

a  74 

1H-0H 

b 

2402.  31 

A 

2 

3.  09 

8  23 

OH— IK 

2906.  76 

A 

2 

3.  81 

2K-3H 

b 

2378  90 

A 

3 

3.  09 

8  28 

2H-1H 

b  4D  —  2  >P° 

*2868.  63 

A 

4wl 

3.  74 

a  04 

1H-2K 

2378  68 

A 

5 

3.  09 

8  28 

1H-1H 

(45) 

2787.  61 
2778.  30 

55 

30 

3.  81 

3.  74 

8.  24 

8.  19 

N 

1  1 
Vl«sM 

2378  28 

A 

3 

a  09 

8  28 

OK-lK 

A 

A 

1 

*2753.  66 

A 

20 

3.  70 

a  is 

OH-OK 

2356.  96 

A 

5 

3.  09 

8  33 

3H-4H 

b  4D— y  4F°t 

*2816.  83 

A 

30 

3.  81 

a  19 

2H-1K 

2360.  75 

A 

8 

a  09 

8  32 

2H-3H 

(46) 

2780.  89 

A 

25 

3.  74 

a  is 

IK— OK 

*2360.  89 

61 

(3.  09 

8.  32 

1H-2H 

2744.  97 

A 

40 

3.  74 

a  24 

1K-2K 

A 

\3.  09 

8  32 

OK- IK 

*2746.  21 

A 

50 

3.  70 

a  i9 

OH- IK 

Multiplet 

(No) 


4D-x  4L>° 
(47) 


iD  — ?  >F° 

(48) . 

4D  — x  *F° 

(49) 


•D ~y  *D° 
(50) 


4D-y  »G° 

(51) 

•D-u>«D°t 

(52) 


4D-x  4P° 
(53) 


4P-y  »P° 
(54) 


*P  -y  4D° 

(55) 


4P  -i  >8° 
(56) 


‘P  -x  4G° 

(57) 

4P  -y  4P° 

(58) 


9 


Cr  n — Continued 


Cr  n — Continued 


mm 

E  P 

E  P 

iM 

Ref 

Int 

_ 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

J 

Low 

High 

■ 

mm 

Air 

Air 

2765.  62 

A 

12 

3.  81 

8  27 

2)4-214 

5  *P  —  *  *D° 

2231.  02 

A 

12 

3.  72 

9.  25 

6)4 -7)4 

a  *1  — z  *K° 

279a  63 

A 

10 

a  8i 

8.  23 

2)4-114 

(59; 

2241.  47 

A 

3 

3.  72 

9.  23 

5)4-6), 

(78) 

272a  64 

A 

60 

a  74 

8  27 

l)4-2)4 

2241.  80 

A 

30 

3.  72 

9.  23 

6)4-6), 

2761.  16 

A 

5 

ivg 

a  28 

2)4-l)4 

6  *P  —  *  *P° 

*2130.  22 

A 

50 

3.  72 

9.  52 

614-5)4 

a  *1  — u>  *H° 

2734.  07 

A 

3 

ill] 

a  26 

1)4-014 

(60) 

2121.  26 

A 

30 

3.  72 

9.  54 

5)4 -4)4 

(79) 

2719.  31 

A 

3 

IV71 

a  28 

1) 4-1  K 

2) 4-314 

2736.  73 

A 

5 

a  si 

a  32 

b  «P  -y  «F° 

2971.  90 

A 

75 

3.  75 

7.  90 

6)4-614 

a  ‘II-z  *H° 

*2696  10 

A 

4 

a  74 

a  32 

1H  — 2*4 

(61) 

2979.  73 

A 

80 

3.  74 

7.  88 

5)4-5  14 

(80) 

2671.  02 

A 

2 

a  70 

a  32 

0)4-l)4 

2985.  32 

A 

75 

3.  73 

7.  86 

4)4-414 

2737.  19 

A 

3 

a  si 

a  32 

2)4-2)4 

2989.  18 

A 

70 

3.  72 

7.  85 

3)4-3  K 

298A  04 

A 

12 

3.  75 

7.  88 

6)4  -5)4 

2701.  10 

A 

30 

a  si 

a  38 

2)4-314 

b  ‘P  — x  *D° 

2992.  42 

A 

10 

3.  74 

7.  86 

5)4 -4)4 

2661.  59 

A 

10 

3.  74 

8.  38 

114-2)4 

(62) 

2994.  74 

A 

20 

3.  73 

7.  85 

4)4-3)4 

2636.  46 

A 

10 

3.  70 

a  38 

0)4- 1)2 

2972.  67 

A 

7w 

3.  73 

7.  88 

2701.  65 

A 

15 

3.  81 

8.  38 

2H-2H 

2661.  41 

A 

7 

3.  74 

a  38 

1H-1H 

2830.  60 

A 

60 

3.75 

8.  11 

6)4- 5)4 

a  *H  —  z  <G° 

2637.  20 

A 

10 

3.  70 

8.  38 

OH-OH 

2849.  33 

A 

18 

3.  74 

8.  07 

5)4—  4*4 

(81) 

2662.  15 

A 

4 

3.  74 

a  38 

1H-0K 

2853.  18 

A 

30 

3.  73 

a  06 

4)4 -3)4 

2856.  32 

A 

20 

3.  72 

8.  04 

3)4-214 

2670.  06 

A 

30 

3.  81 

a  43 

2H-1H 

6  *P  —  z  *S° 

2848.  15 

A 

4w 

3.  72 

a  06 

3)4-354 

2630.  93 

A 

50 

3.  74 

a  43 

i)4-i)4 

(63) 

*2816.  83 

A 

30 

3.  73 

a  ii 

4)4-514 

*2606.  63 

A 

25 

3.  70 

a  43 

Otf-lH 

2837.  88 

A 

20 

3.  72 

a  07 

3)4- 4)4 

2636  05 

A 

5 

3.  81 

a  49 

2)4-3), 

6  4P  —  z  »F° 

2822.  38 

A 

100 

3.  75 

a  12 

6)4- 7)4 

a  *H~z  *1° 

2650.  38 

A 

2 

3.  81 

8.47 

2)4-2  * 

(64) 

2830.  46 

A 

100 

3.  74 

a  10 

5)4- 6*4 

(82) 

2840.  01 

A 

85 

3.  73 

a  os 

4)4-514 

2851.  35 

A 

60 

3.  72 

a  05 

3)4—414 
6)4- 6)4 

2837.  96 

A 

4 

3.  75 

a  10 

2950.  69 

A 

7 

3.  72 

7.  90 

6), -6*4 

a'l  -2  *H° 

*2846.  44 

A 

30 

3.  74 

8.  08 

5)4-514 

*2950.  10 

A 

10 

3.  72 

7.  90 

5)4-6  H 

(65) 

2856.  42 

A 

4 

3.  73 

a  05 

4)4-414 

*2811.  45 

A 

10 

3.72 

a  u 

6)4-5)4 

a  >1  -z  *G° 

2825.  .J 

A 

20 

3.  74 

a  n 

5)4- 4)4 

a  *H  — z  *G° 

*2810.  89 

A 

6 

3.  72 

a  ii 

5)4-5), 

(66) 

2830.  08 

A 

8 

3.  73 

a  09 

4)4-314 

(83) 

2814.  22 

A 

5 

3.  72 

a  n 

3)4-454 

2806  22 

A 

8 

3.  72 

a  12 

6)4-7), 

a  *1  -z  *1° 

2818.  08 

A 

3 

3.  72 

a  10 

5)4 -6)4 

(67) 

2703.  56 

A 

75 

3.75 

a  32 

6)4-514 

a  *H  — y  *G° 

2818.  66 

A 

5 

3.72 

a  10 

6)4-6)4 

♦2697.  90 

A 

30 

3.74 

a  31 

5)4~4)4 

(84) 

2693.  53 

A 

45 

3.  73 

a  31 

4)4-314 

2686.00 

A 

8 

3.  72 

a  32 

6)4 -5)4 

a  *1  -y  *G° 

2688.  28 

A 

55 

3.  72 

a  3i 

3)4-214 

2686.  66 

A 

4 

3.  72 

a  31 

5)4-4), 

(68) 

2696.  76 

A 

20 

3.  74 

a  32 

514-5)4 

2692.  11 

A 

25 

3.  73 

a  3i 

4)4-414 

2670.  24 

A 

25 

3.  72 

8.34 

6)4-6)4 

a  *1  -z  *1° 

2689.  03 

A 

20 

3.  72 

a  3i 

314-3)4 

2675.  67 

A 

20 

3.  72 

a  33 

5K-5H 

(69) 

2687.  60 

A 

3 

3.  72 

a  3i 

314-4)4 

2590.  72 

A 

75 

3.  72 

a  49 

6H-5H 

o  >1  -z  *H° 

*2691.  03 

A 

90 

3.  74 

a  33 

5)4-414 

a  *H  — y  *F° 

2607.  90 

A 

50 

3.72 

a  45 

5)4-4), 

(/0) 

2689.  20 

A 

35 

3.  73 

8.  32 

414-3)4 

(85) 

2547.  76 

A 

10 

3.  72 

a  57 

6),-6)4 

o  >1  — y  *H° 

*2685.  19 

A 

18 

/3.  72 
\3.  73 

a  32 

8.  33 

3) 4-2)4 

4) 4-414 

*2561.  59 

A 

7w 

3.  72 

a  54 

5)4 -5)4 

(71) 

2684.  72 

A 

7 

3.  72 

8.  32 

3)4-3)4 

2573.  32 

A 

4 

3.  72 

a  52 

5)4-4), 

2680.  85 

A 

5 

3.  74 

8.  34 

5)4-614 

a  *H  —  z  H° 

2540.  22 

A 

3 

3.  72 

a  58 

5K-4H 

a  >1  -x  *F° 
(72) 

2681.  07 

A 

3 

3.  73 

a  33 

4)4-514 

(86) 

2607.  06 

A 

12 

3.  75 

a  49 

6)4-5)4 

a  *H  —  z  »H° 

2501.  48 

A 

25 

3.72 

a  65 

5)4-4), 

o  >1  -y  *G° 
(73) 

2618  49 

A 

7 

3.  74 

a  45 

514-4)4 

(87) 

2600.  73 

A 

5w 

3.  74 

a  49 

5)4-514 

2595.  34 

A 

4wl 

3.  73 

a  49 

4)4-5)4 

2454.  47 

A 

30 

3.  72 

a  75 

6)4-5), 

a  »I  -x  *G° 

2608  80 

A 

8 

3.  72 

a  45 

314-4)4 

2466.  22 

A 

10 

3.72 

a  73 

5H-4H 

(74) 

2454.  06 

A 

15 

3.  72 

a  75 

5)4-5), 

2601.  58 

A 

6 

3.  72 

a  47 

3)4-214 

a  *H-z  *F° 

(88) 

2486  79 

A 

40 

3.  72 

a  69 

6)4-5), 

a  »I  —  y  *H° 
(75) 

248a  67 

A 

25 

3.  72 

a  69 

5)4-4), 

2563.  58 

A 

50 

3.  75 

a  57 

614-614 

a  ‘H-y  *H° 

2571.  78 

A 

50 

3.  74 

a  54 

514-5)4 

(89) 

2267.  96 

A 

50 

3.  72 

9.  19 

6)4-6), 

a»I  -y  *1° 

*2578  31§ 

A 

40 

3.  73 

a  52 

4)4-414 

2257.  76 

A 

45 

3.  72 

9.  19 

5)4-5), 

(76) 

2584.  10 

A 

50 

3.  72 

a  50 

314-314 

2258.09 

A 

40 

3.  72 

9.  19 

6)4-514 

2577.  97 

A 

5 

3.  75 

a  54 

614-5)4 

2257.  62 

A 

35 

3.  72 

9.  19 

5)4-6), 

2583.  61 

A 

12 

3.  74 

a  52 

5)4-414 

258a  25 

A 

12 

3.  73 

a  so 

414-3)4 

2243.  82 

A 

50 

3.  72 

9.  22 

6M-r_ 

a  *1  — x  *H° 

2557.  45 

A 

10 

3.  74 

a  57 

514-6)4 

*2256.  01 

A 

50 

3.  72 

9.  19 

5)4-4,, 

(77) 

2566.  52 

A 

8 

3.  73 

a  54 

4)4-514 

2243.28 

A 

40 

3.  72 

9.  22 

6)4-5), 

2574.  18 

A 

7 

3.  72 

a  52 

3)4-4)4 
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I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

J 

Multiptet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

*2550.  28 

A 

15 

3.  74 

8  58 

5)4- 4)4 

o  ‘ H-x  «F° 

2727.  25 

A 

85 

3.  85 

8.  38 

4)4-314 

a  ‘F-x  ‘D° 

2544.  58 

A 

2 

3.  73 

8  58 

4H-3H 

(90) 

2724.  04 

A 

65 

3.  85 

8.  38 

3 1 4  —  2 1  i 

(102) 

2542.  38 

A 

3 

3.  72 

8  58 

3)4 -2)4 

2720.  06 

A 

50 

3.  84 

8.  38 

2)4-1  ‘A 

2718  32 

A 

40 

3.  84 

8.  38 

1)4-014 

2511.  22 

A 

20 

3.  74 

8  65 

5)4- 4)4 

a  ‘H-u  >G° 

2723.  48 

A 

30 

3.  85 

8  38 

314-314 

2519.  08 

A 

25 

3.  73 

8  63 

4)4 -3)4 

(91) 

2720.  25 

A 

40 

3.  84 

8.  38 

2)4-2'/. 

*2717.  51 

A 

40 

3.  84 

8  38 

114-1)4 

2469.  13 

A 

20 

3.  75 

8  75 

6M-5H 

a  ‘H-x  *G° 

2719.  68 

A 

3 

3.  84 

8  38 

2)4-314 

2475.  69 

A 

30 

3.  74 

8  73 

5H-4K 

(92) 

2486.  29 

A 

30 

3.  73 

8  69 

4)4-3)4 

*2659.  47 

A 

lOwd? 

3.  85 

8  49 

314-314 

a  *F—  z  »F“ 

2489.  28 

A 

50 

3.  72 

8  68 

3)4-214 

2655.  78 

A 

10 

3.  84 

8.  49 

214-3)4 

(103) 

*2463.  46 

A 

8 

3.  74 

8  75 

5)4-5)4 

2470.  81 

A 

8 

3.  73 

8  73 

4H-4  )4 

*2643.  02 

A 

5 

3.  85 

8.  52 

3'4-4'i 

a  *F  -1/  ‘H° 

2489  48 

A 

10 

3.  72 

8  69 

3H-3H 

2649.  89 

A 

1 

3.  84 

8.  50 

2'4— 3'4 

(104) 

2646.  60 

A 

2 

3.  85 

8.  52 

4)j- 4' 4 

2498.  80 

A 

40 

3.  75 

8  69 

6)4-514 

a  ‘H-i/  >H° 

2493.  28 

A 

25 

3.  74 

8  69 

514-4)4 

(93) 

2611.  62 

A 

20 

3.  85 

8.  58 

4V.-4A 

a  ‘F  -x  '-F0 

2488.  34 

A 

12w 

3.  73 

8  69 

4>4-4>4 

2607.  64 

A 

10 

3.  85 

8.  58 

3'4  — 3'4 

(105) 

2606.  07 

A 

12 

3  84 

8.  58 

2,'2  —  2*2 

2612.  56 

A 

15 

3.  84 

8.  56 

1H-1'4 

2966.  03 

A 

40 

3.  85 

8  01 

4H-3H 

a  ‘F  -y  *D° 

*2611.  04 

A 

30 

3.  85 

8.  58 

4)4- 3'4 

3003.  92 

A 

35 

3.  85 

7.  96 

3)4 -2)4 

(94) 

2609.  55 

A 

3 

3.  85 

8.  58 

3'4-2’;. 

3034.  54 

A 

25 

3.  84 

7.  91 

2)4- 1)4 

2614.  90 

A 

10 

3.  84 

8.  56 

214-114 

3055.  44 

A 

15 

3.  84 

7.  88 

1 14-0)4 

2608.  17 

A 

20 

3.  85 

8.  58 

3-4  — 4'4 

2999.  30 

A 

8 

3.  84 

7.  96 

2)4-2)4 

2604.  16 

A 

20 

3.  84 

8.  58 

2'4-3'4 

2603.  73 

A 

10 

3.  84 

8.  58 

1)4- 2)4 

2898.  53 

A 

50 

3.  85 

8  11 

4)4- 5)4 

a  ‘F-z  ‘G° 

2921.  81 

A 

40 

3.  85 

8  07 

314-4)4 

(95) 

2592.  86 

A 

3 

3.  84 

8  60 

1)4-114 

a  ‘F  -y  *D° 

*2928  32 

A 

50 

3.  84 

8  06 

2H-3M 

(106) 

2933.  95 

A 

35 

3.  84 

8  04 

1X-2X 

2926.  15 

A 

18 

3.  85 

8  07 

4)4-4)4 

2570.  70 

A 

7 

3.  85 

8.  65 

414— 4'4 

a‘F-y»G° 

2932.  69 

A 

30 

3.  85 

8.  06 

3%~3% 

2580.  88 

A 

lw 

3.  85 

8.  63 

3)4  3)  s 

(107) 

2936.  92 

A 

26 

3.  84 

8  04 

2)4-2)4 

2567.  34 

A 

10 

3.  85 

8  65 

3'4-4'4 

2941.  32 

A 

3 

3.85 

8  04 

3)4- 2)4 

*2577.  48 

A 

4 

3.  84 

8.  63 

2)4- 3)4 

2936.  05 

A 

3 

3.  85 

8  05 

314-4)4 

a  ‘F-z  *1° 

2520.  65 

A 

40 

3.  85 

8.  75 

4)4—514 

a  ‘F  -x  ‘G° 

2940.  42 

A 

2 

3.85 

8  05 

4X-4X 

(96) 

2530.  18 

A 

150wl* 

3.  85 

8.  73 

314-4)4 

(108) 

2543.  14 

A 

30 

3.  84 

8  69 

214-3)4 

2901.  00 

12 

3.  85 

8.  11 

4)4- 4)4 

a  ‘F-z  >G° 

2548.  04 

A 

25 

3.  84 

8.  68 

1)4— 2)4 

2908.  29 

10 

3.  85 

8  09 

3)4-3)4 

(97) 

2533.  45 

A 

10 

3.  85 

8.  73 

414-414 

2912.  53 

1 

3.85 

8.  09 

4)4-3)4 

2546.  45 

A 

20 

3.  85 

8.  69 

3'4-3'4 

2896.  74 

35 

3.  85 

8.  11 

3)4- 4)4 

*2550.  28 

A 

15 

3.  84 

8  68 

2)4-214 

2903.  97 

20 

3.  84 

8  09 

2>4-3)4 

2549.  72 

A 

1 

3.  85 

8.  69 

4), -3)4 

2553.  62 

A 

3 

3.  85 

8.  68 

3)4-214 

*2811.  45 

10 

3.  85 

8  24 

3>4-2)4 

a  ‘F— v  ‘P° 

(98) 

2551.  58 

A 

50 

3.  85 

8.  69 

414—5)4 

a  *F  —  y  >H° 

2548.  58 

A 

40 

3.  85 

8.  69 

314-4)4 

(109) 

2789.  08 

A 

8 

3.85 

8  27 

3K-2K 

a  ‘F-z  ’D° 

2551.  88 

A 

7 

3.  85 

8.  69 

414-4)4 

2813.  53 

A 

5 

3.  84 

8  23 

2)4- 1)4 

(99) 

2785.  10 

A 

10 

3.  84 

8.  27 

2)4-2)4 

2532.  99 

A 

6 

3.  84 

8.  71 

2)4- 2'4 

a  *F  -y  JF° 

2810.  78 

A 

5 

3.  84 

8.  23 

ltf-ltf 

2515.  89 

A 

4 

3.  84 

8.  75 

2)4-314 

(110) 

2782.  44 

A 

3 

3.  84 

8  27 

1X-2* 

*2530.  78 

A 

20 

3.  84 

8.  71 

114-2)4 

2765.  46 

A 

20 

3.  85 

8  32 

4)4-5)4 

a  ‘F  -y  ‘G° 

*2365.  26 

A 

20w 

3.  85 

9.  07 

414-3)4 

a  ‘F  -u>  *D° 

2762.  78 

A 

10 

3.  85 

8  31 

3J4-4J4 

(100) 

2365.  15 

A 

4 

3.  85 

9.  07 

314-2)4 

(1U) 

2760.  36 

A 

20 

3.  84 

8  31 

2)4 -3)4 

2363.  65 

A 

3 

3.  84 

9.  06 

214-1)4 

2766.  96 

A 

Kui1 

3.  84 

8.  31 

1H-2H 

2362.  00 

A 

1 

3.  84 

9.  06 

114-0)4 

2764.  28 

A 

15 

3.  85 

8  31 

3)4-3)4 

2362.  26 

A 

2 

3  84 

9.07 

2)4-214 

2768  16 

A 

10 

3.  85 

8  31 

4)4- 3)4 

_ 

2759.  40 

A 

50 

3.  85 

8  33 

4)4 -4)4 

a  *F -y  *F° 

2759.  73 

A 

30 

3.  85 

8.  32 

3H-3H 

(101) 

2977.  65 

A 

ra 

3.87 

8  01 

2)4-314 

a  JD -y  *D° 

2756.  30 

A 

40 

3.  84 

8  32 

2)4- 2)4 

(112) 

2754.  28 

A 

30 

3.  84 

8  32 

1H-1H 

2763.  59 

A 

20 

3.  85 

8  32 

4)4-3)4 

2948  47 

A 

3.  87 

8.  06 

2)4-314 

a  *D  —  z  ‘G° 

2760.  20 

A 

12 

3.  85 

8  32 

3)4- 2)4 

2973.  10 

A 

3.  89 

8.  04 

D4-2>4 

(113) 

2756.  89 

A 

15 

3.  84 

8  32 

2)4- 1)4 

*2957.  26 

A 

3.  87 

8.  04 

2)4-2)4 

2755.  53 

A 

15 

3.  85 

8  33 

3)4 -4)4 

2755.  81 

A 

10 

3.  84 

8  32 

2)4-3)4 

2923.  80 

A 

8 

3.  87 

8.  09 

2)4-3)4 

a  »D-z  »G° 

*2753.  66 

A 

20 

3.  84 

8  32 

i)4-2)4 

(114) 
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E  P 

Hi 

E  P 

I  A 

Ref 

Multiplet 

(No5 

I  A 

Ref 

lnt 

Multiplet 

(N<5 

lnt 

Low 

■1 

Air 

Vao 

2825.  95 

A 

7 

3.  87 

8.  24 

2M-2M 

o  *D  — y  4P° 

1939.  15 

A 

6 

3.  87 

10.  24 

2X-1X 

a  *P  — uj  *P° 

2840.  43 

A 

12 

3  89 

&  24 

1X-2X 

(115) 

1948  51 

A 

10 

3.  89 

10.  23 

1X-0X 

(136) 

1945.  98 

A 

10 

3.  89 

10.24 

ix- IX 

2803.  35 

A 

20 

3.  87 

8.  27 

2X~2X 

a  >Dri  »D° 

2846.  70 

A 

15 

3.  89 

8.  23 

IX- IX 

(116) 

Air 

*2817.  57 

A 

8 

3  89 

3  27 

lH-2h 

2999.  96 

A 

25 

3.  99 

8  11 

3X-4X 

a  *F  -z  »G° 

3034.  99 

A 

20 

4.  02 

8  09 

2X-3X 

(137) 

2798.77 

A 

30 

3.  87 

3  28 

2X-1X 

o  *D-z  »P° 

3012.  33 

A 

3 

8  99 

8  09 

3X-3X 

2828.  79 

A 

16 

3.  89 

3  26 

1X-0X 

(117) 

2746.  15 

A 

15 

3.  99 

8  49 

3X-3X 

o  »F  -z  *F° 

2778.  27 

A 

4 

3.87 

3  31 

2H-3H 

a  »D-y  4G° 

2778  51 

A 

5 

4.  02 

8  47 

2X-2X 

(138) 

2791.  45 

A 

5 

3  89 

3  31 

1J4-2H 

(118) 

2764.  96 

11 

■SB 

4.02 

8  49 

2X-3X 

2788.74 

A 

ft 

3  89 

3  32 

IK- IX 

a  »D-y  4F° 

2758  61 

H 

1 

4.02 

8  50 

2X-3X 

fl'F-j  4H° 

(119) 

ftfl 

(139) 

*2737.  09 

A 

1ft 

3.  87 

3  38 

2X-3X 

a  ‘D-x  4D° 

2693.  00 

A 

I  I 

3.  99 

8  58 

3X-2X 

a  *F  -x  4F° 

2751.  22 

A 

4 

3.  89 

8  38 

ix-2  x 

(120) 

2720.  69 

A 

15 

4  02 

8  56 

2X-1X 

(140) 

2737.  66 

A 

3 

3.  87 

3  38 

2X-2X 

2751.  04 

A 

4 

3  89 

3  38 

IX— ix 

2658  91 

A 

40 

3.  99 

8  64 

3X-2X 

a  JF -y  »D° 

2737.  47 

A 

4 

3  87 

8  38 

2X-1X 

2699.  34 

A 

20 

4.  02 

8  60 

2X-1X 

(141) 

2676.  53 

A 

5 

4.  02 

8  64 

2X-2X 

2718.  43 

A 

65 

3  89 

8  43 

IX- ix 

a  «D-z  4S° 

(121) 

2648  08 

A 

15 

1X3 

8  65 

3X-4X 

a  *F  -y  *G° 

2680.  16 

A 

8 

4.  02 

8  63 

2X-3X 

(142) 

2672.  37 

A 

15 

3.87 

8  49 

2X-3X 

a  »D-z  »F° 

2698  11 

A 

8 

3.  89 

3  47 

1X-2X 

(122) 

2608  60 

A 

1 

3.  99 

8  73 

3X-4X 

a  »F  -x  4G° 

2685.  04 

A 

18 

3.87 

8  47 

2  X-2X 

*2643.  02 

A 

5 

4.  02 

8  69 

2X-3X 

(143) 

2625.  87 

A 

2 

3.  99 

8  69 

3X-3X 

2620.  10 

A 

lw 

3.87 

8  58 

2X-3X 

a  *D~x  4F° 

2650.  80 

A 

7 

4.  02 

8  68 

2X-2X 

2622.  03 

A 

3 

3.  87 

8  58 

2X-2H 

(123) 

2648  54 

A 

12 

3.89 

8  56 

IX- IX 

2596.  87 

A 

8 

3.  99 

8  75 

3X-3X 

o  *F  -y  »P° 
(144) 

2632.  10 

A 

3 

4.  02 

8  71 

2X-2X 

2589.  70 

A 

30 

3.  87 

8  64 

2X-2X 

0  ‘D-jr  *D° 

2628  39 

A 

30 

3.  89 

8.  60 

IX- IX 

(124) 

2476.  90 

A 

20 

3.  99 

8  98 

3X-4X 

a  SF  -x  *G° 

*2611.  04 

A 

30 

3.  87 

8.  60 

2X-1X 

2496.  44 

A 

4.  02 

8  97 

2X-3X 

(145) 

2601.  85 

A 

10 

3.89 

8.  64 

1X-2X 

2481.  09 

A 

4 

3.99 

8  97 

3X-3X 

2558  35 

A 

4 

3.87 

8  69 

2X-3X 

a  *D— x  4G°t 

2393.  99 

A 

50 

3.99 

9.  15 

3X-3X 

a  JF  -x  >F° 

*2577.  48 

A 

4 

3.89 

8.  68 

1X-2X 

(125) 

2389.  75 

A 

40 

4.  02 

9.  19 

2X-2X 

(146) 

2375.  69 

A 

4 

3.  99 

9.  19 

3X-2X 

*2530.  78 

A 

20 

3.87 

8.  75 

2X-3X 

a  >D-y  *F° 

2559.  76 

A 

16 

3.89 

8  71 

1X-2X 

(126) 

2376.  40 

A 

5 

3.  99 

9.  19 

3X-3X 

a  lF  —  to  4F° 

2396.  48 

A 

10 

4.  02 

9.  17 

2X-2X 

(147) 

2372.  63 

A 

2 

3.  87 

9.07 

2X-3X 

a  >D— to  4D° 

2387.  03 

A 

4 

3.  89 

9.06 

IX- IX 

(127) 

2358  82 

A 

5 

EI3 

9.  26 

2X-1X 

a  >F  -y  JP° 
(148) 

2337.  74 

A 

20 

3.  87 

9.  15 

2X-3X 

a  «D-x  »F° 

2330.03 

A 

10 

3.  89 

9.  19 

1X-2X 

(128) 

2300.  58 

A 

■;'iK 

3.  99 

9.  36 

3X-4X 

a  *F-u>*G° 

2320.29 

A 

5 

3.87 

9.  19 

2X-2X 

2318  77 

A 

10 

4.  02 

9.  35 

2X-3X 

(149) 

2305.  52 

A 

2 

8  99 

9.  35 

3X-3X 

2320.  94 

A 

1 

3  87 

9.  19 

2X-3X 

a  *D~u>  4F° 

2336.  42 

A 

3 

3.  89 

9.  17 

1X-2X 

(129) 

2245.  33 

A 

7 

8  99 

9.  49 

3X-3X 

o  *F  —  w  JF° 

2326.  61 

A 

3 

3.  87 

9.  17 

2X-2X 

2252.  37 

A 

4 

9.  50 

2X-2X 

(150) 

2304.02 

A 

4 

3  89 

9.25 

1X-0X 

o  »D-x  4P° 
(130) 

2193.  30 

A 

20 

a  99 

9.  62 

3X-2X 

a  >F  -x  *D° 

2196.  84 

A 

15 

4.  02 

9.  64 

2X-1X 

(151) 

2291.  11 

A 

10 

3.87 

9.  26 

2X-1X 

a  >D -y  »P° 

2079.  86 

10 

9.  93 

3X-2X 

a  >F  -u)»D° 

*2307.  56 

A 

lOwl 

3.  89 

9.  24 

1X-0X 

(131) 

A 

3.  39 

2096.  42 

A 

6 

4.  02 

9.  91 

2X-1X 

(152) 

2195.  78 

A 

4 

3.87 

9.  49 

2X-3X 

a  JD-tc>F° 

2199.  23 

A 

2 

3  89 

9.  50 

1X-2X 

(132) 

2036.  98 

A 

3 

8  99 

10.  05 

3X-3X 

a  >F  -r  ,F° 

2190.  52 

A 

2 

3  87 

9.  50 

2X-2X 

2047.  32 

A 

2 

4  02 

10.  03 

2X-2X 

(153) 

2156.  22 

A 

20 

3.87 

9.  59 

2X-1X 

a  >D— x  *P° 

Vac 

2161.  66 
2164.67 

A 

A 

10 

7 

3.  89 
3.  89 

9.  60 
9.  59 

1X-0X 
IX- ix 

(133) 

1987.  43 

A 

ft 

402 

10.  24 

2X-1X 

a  *F  -k>»P° 
(154) 

2146.  97 
2148  23 
2137.  96 

A 

A 

A 

15 

10 

15 

3.87 
3.  89 
3.87 

9.  62 
9.  64 
9.  64 

2X-2X 
IX— IX 
2X-1X 

a  *D— x  *D° 
(134) 

1911.  36 
1923.  02 

A 

A 

7 

8 

3.  99 
4  02 

10.  45 
10.  44 

3X-3X 

2X-2X 

a  *F  -u  *F° 
(155) 

*2037.  26 

A 

4 

3.  87 

9.  93 

2X-2X 

a  *D— vo  lD° 

1866.  32 

A 

15 

3.  99 

10.  61 

3X-4X 

a  !F  -»  *G° 

2050.32 

A 

10 

3.  89 

9.  91 

IX—  IX 

(135) 

1887.  96 

A 

6 

4  02 

10.  56 

2X-3X 

(156) 

2042.  78 

A 

5 

3.  87 

9.  91 

2X-1X 

1879.  05 

A 

10 

3.  99 

10.  56 

3X-3X 

2044.  76 

A 

1 

3  89 

9.  93 

JX-2X 

12 
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E 

P 

E  P 

- =a» 

I  A 

Ref 

Multiple! 

(No) 

I  A 

Ref 

Int 

Muitiplet 

(No) 

Jut 

Low 

High 

J 

Low 

High 

J 

Air 

Air 

*2402.  98 

m 

*2949.  79 
*2951.  39 

A 

A 

10 

10 

4.05 

4.06 

a  24 
a  24 

3)4-2* 
2* -2* 

6  ‘F  -y  ‘P* 
(157) 

i 

4w 

gm 

9.  19 

4*-4* 

ft  4F  -z  *H° 
(171) 

2925.  22 
2958.  17 

A 

A 

3 

1 

4.05 
4.  06 

a  27 
a  23 

3*- 2* 
2*-l* 

b  ‘F  -  *  »D° 
(158) 

2332.  39 

H 

3 

4  06 

9.  35 

2*-3* 

6  ♦F-tc'G* 
(172) 

*2957.  26 

A 

4 

4.05 

a  23 

i*-l* 

■ 

2925.  90 

A 

3 

4.05 

a  27 

l*-2* 

*2224  87 

m 

1 

4  05 

9.  60 

i*-o  * 

ft  4F_X  ip« 

*2896.  45 
2896.  31 

A 

40 

30 

406 

405 

a  32 
a  3i 

4*- 5* 
3*-4* 

b  *F  -y  4G° 
(159) 

(173) 

A 

2899.  48 

A 

35 

4  06 

a  31 

2* -3* 

2985.  01 

A 

7 

4  14 

a  27 

3* -2* 

6  4G  - 1  *D° 

2897.  73 

A 

20 

4  05 

a  3i 

i*-2* 

300a  30 

A 

6 

4.  13 

a  23 

2*-l* 

(174) 

2897.  82 

A 

10 

406 

a  31 

4*-4* 

4  06 

a  33 

4*-4* 

6  4F -y  4F° 
(160) 

2970.  65 

A 

2 

4  13 

a  28 

2*-l* 

ft  *G  —  *  *P° 

2889.  82 

A 

25 

(175) 

2892.  95 

A 

20 

4.05 

a  32 

3* -3* 

*2895.  02 

A 

18 

EH 

a  32 

2*-2* 

296a  68 

A 

15 

4.  16 

a  32 

5X  — 5X 

b  4G  -v  4G° 

2894.  81 

A 

18 

a  32 

i*-i* 

296a  46 

A 

20 

4.  15 

a  31 

4*-4* 

(176) 

2894.  40 

A 

10 

a  32 

4*- 3* 

295a  60 

A 

4  14 

a  31 

3*-3* 

*289a  50 

A 

4wl 

a  32 

3*-2* 

2965.  18 

A 

2 

4  15 

a  31 

4* -3* 

2895.  66 

A 

5 

i!*l 

a  32 

2*-l  * 

295a  68 

A 

2 

4  14 

a  3i 

3*-2* 

2888.  33 

A 

2wl 

405 

a  33 

3*-4* 

RR1 

a  38 

4*- 3* 

b  4F  -x  4D° 

296L  72 

A 

50* 

4.  16 

a  33 

5% -4tf 

6  4G -y  ‘F* 

2854.  58 

A 

5 

2959.  95 

A 

18 

4  15 

a  32 

4*-3* 

(177) 

285a  76 

A 

8 

4  05 

a  38 

3*-2* 

(161) 

2951.  94 

A 

10 

4.  14 

a  32 

3*-2* 

*2855.  05 

mm 

35 

a  38 

2* — 1* 

294a  64 

A 

4 

4  13 

a  32 

2*- 1  >4 

M 

a  38 

i*-o* 

2955.  12 

A 

10 

4.  15 

a  33 

4*-4* 

2854.23 

D 

3 

a  38 

i*-i* 

*2951.  39 

A 

10 

4.  14 

a  32 

3*-3>4 

a  58 

4*-4* 

b  4F  -x  *F° 

2942.  99 

A 

3 

4.  13 

a  32 

2*-2* 

272a  17 

A 

15 

2726.  26 

A 

15 

li<!l 

a  58 

3)4-3* 

(162) 

2949.44 

A 

20 

4  16 

a  34 

5* -6* 

b  K3  -i  *1° 

2729.  73 

A 

6 

4.06 

a  58 

2*-2* 

*2950.  10 

A 

10 

4  15 

a  33 

4*-6* 

(178) 

273a  67 

A 

2 

4  05 

a  56 

i*-i* 

2727.  59 

A 

1 

a  58 

4*-3* 

29ia  29 

A 

3 

4.  15 

a  38 

4* -3* 

5  4 G  -*  4D° 

272a  93 

A 

2 

a  58 

i*-2* 

*2910.  64 

A 

30 

4.  14 

a38 

3*-2* 

(179) 

2694.70 

A 

1 

a  64 

2*-2* 

b  ‘F  -y  *D° 
(163) 

2852.  75 

A 

7 

4.  16 

a  49 

5*-5* 

6  4G  -  z  >H° 

2717.  05 

A 

7 

4  05 

Mmi 

1*-1* 

*2867.  94 

A 

4w 

4  15 

a  45 

4*-4* 

(180) 

2629.04 

A 

5 

EGH 

a  75 

4*-5* 

b  4F  -i  *0° 

2844  83 

A 

3 

4  15 

a  49 

4*-3* 

b  4G  -  z  *F° 

*2641.  80 

A 

25 

4  05 

a  73 

3*-4* 

(164) 

(181) 

2660.  77 

A 

8 

EMol 

a  69 

2*-3* 

*2667.  89 

A 

25wl 

4  05 

a  68 

l*-2* 

2800.  77 

A 

85 

4.  16 

a  57 

5* -6* 

6  4G  ~y  4H° 

*2643.  02 

A 

6 

Kfl.J 

a  73 

4*-4* 

*2812.  00 

A 

85 

4.  15 

a  54 

4*-5* 

(182) 

*2659.  47 

A 

lOwdT 

4  05 

a  69 

3*-3* 

2818.  36 

A 

75 

4  14 

a  52 

3*-4* 

406 

a  eo 

4*- 5* 

6  4F -y  »H° 

2822.  01 

A 

65 

4.  13 

a  so 

2*-3* 

2662.  72 

A 

7 

2817.  96 

A 

12 

4.  16 

a  54 

5*-6* 

2663.  02 

A 

10 

it  mOl 

a  69 

4*-4* 

(165) 

2826.  15 

A 

10 

4.  15 

a  52 

4*-4* 

a  7i 

2*- 2* 

b  4F  -y  »F° 

2830.  24 

A 

10 

4.  14 

a  50 

3*-3* 

2649.  66 

A 

7 

264a  95 

A 

2 

4  05 

a  71 

l*-2* 

(166) 

2792.  16 

A 

80 

4  16 

a  58 

5*-4* 

ft  4G  — x  4F° 

2506,  76 

5w 

4  05 

a  98 

3*-4* 

5  4F  -a  »G° 

2785.  69 

A 

65 

4.  15 

a  58 

4*-3* 

(183) 

A 

*2780.  30 

A 

85 

4  14 

a  58 

3*— 2* 

2512.  22 

A 

8 

EU 

a  97 

2*- 3* 

(167) 

2782.  36 

A 

40 

4.  13 

a  56 

2)4-1* 

2460  42 
2460  36 

A 

A 

30 

15 

406 
4  05 

9.07 

9.07 

4*-3* 
3* -2* 

5  «F  ~tc  «D# 
(168) 

2786.  30 
277a  33 

A 

A 

2 

8 

4  15 
4  13 

a  58 
ass 

4*~4* 

2*-2* 

2464.  94 
2464.  62 
2459.  35 
*2463.  46 

A 

A 

A 

A 

8 

7 

8 

8 

406 
4  05 
4  05 
406 

9.  06 
9.06 
9.  07 
9.07 

2*-l* 
l*-0* 
3* -3* 
2* -2* 

274a  94 
2760.  04 
2736  20 

A 

A 

A 

6 

20 

2 

4  14 
4  13 
4  13 

a  64 
a  60 
a  64 

3)4—2* 
2*— 1* 
2*— 2* 

ft  «G  -y  »D° 
(184) 

2464.  31 
246a  82 

A 

A 

4 

1 

4  05 
4  05 

1*-1* 

l*-2* 

2745.  41 
2755.  18 

A 

A 

12 

2 

4  16 
4  15 

a  65 
a  63 

5*-4* 
4*— 3* 

b  4G  -y  *G° 
(185) 

242a  93 

A 

2 

ESHil 

9. 15 

4* -3* 

ft  «f  — x  »F° 

2739.  74 

A 

7 

4  15 

a  65 

4*— 4* 

2421.  90 

A 

3 

4  05 

9.  15 

3* -3* 

(169) 

2747.  76 

A 

7 

4.^4 

a  63 

3*— 3* 

2404.22 

A 

3 

4.  06 

9.  19 

2*-2* 

273a  41 

A 

2 

4  14 

a  65 

3*— 4* 

240a  62 

A 

3 

4  05 

9.  19 

iH-ah 

2686  41 

A 

45 

4  16 

a  75 

5* -5* 

5  4G  -x  4G* 

2400.  24 

A 

15 

4  06 

4*-4* 

ft  »F  —  u>  4F° 

2697.  51 

A 

25 

4  15 

a  73 

4* -4* 

(186) 

2403.  87 

A 

10 

4  05 

9.  19 

3* -3* 

(170) 

270a  78 

A 

65 

4  14 

8.  69 

3*— 3* 

2411.  01 

A 

15 

4  06 

9.  17 

2*-2* 

2709.  31 

A 

60 

4  13 

a  68 

2*— 2* 

2413.  06 

A 

8 

4.  05 

9.  17 

IX— 1H 

*2702.  96 

A 

4wl 

4  16 

a  73 

5*— 4* 

2409.  96 

A 

5 

4.  05 

9.  17 

3*-2* 

2716  97 

A 

3 

4.  15 

a  69 

4*— 3* 

2413.  64 

A 

15w 

4.  06 

9.  17 

2*-l* 

2716.  89 

A 

6 

4.  14 

a  68 

3*  — 2* 

2399.  21 

A 

3 

4.05 

9.  20 

3*-4), 

268Z  95 

A 

1 

4  15 

a  75 

4*  — 5* 

2404.  92 

A 

8 

4.  06 

9.  19 

2*-3* 

2690.  41 

A 

2w 

4.  14 

a  73 

3*  — 4* 

2410.  43 

A 

3 

4.  05 

9.  17 

l*-2* 

*2701.  24 

A 

20 

4.  13 

a  69 

2* -3* 

13 
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I  A 


Air 

*2718.  08§ 
2711.  19 

2689.  79 


2468.  67 

2443.  35 

2449.  63 

2449.  95 

2450.  37 
2446.  91 

*2445.  09 

2444.  08 
2444.  20 

2294.  46 


2946.  81 
2953.  70 
2969.  67 
2931.  07 

2929.  18 


2891.  40 
2924.  86 

2832.  45 
2834.  24 

2787.  30 
2792.  79 

2809.  27 
2795.  32 
2809.  56 

2637.  48 
2629.  58 

2523.  76 
2512.  38 
252a  93 

2505.  86 
2510.  24 
2521.  76 

2503.  62 


2438.  46 
2433.  20 
2427-  68 

*2365.  26 
2344.  54 

2354.  59 

2355.  10 

Vac 

1998  14 


1955.  93 
*1963.  00 
1949.  00 


Ref 


Int 

E  P 

■ 

Multiplet 

(No) 

Low 

High 

12 

4.  15 

a  69 

4/ -5/ 

6  *G  -y  *H» 

20 

4.  14 

a  69 

3/-4/ 

(187) 

10 

4.  13 

a  7i 

2/ -2/ 

O 

Is, 

M 

1 

o 

(188) 

1 

4.  15 

9.  15 

4/-3Z 

b  *G  -i  »F° 

5 

4.  14 

9.  19 

3/ -2  Z 

(189) 

25 

4.  16 

9.  20 

5/ -4/ 

b  *G  —w  *1''° 

25 

4.  15 

9.  19 

4)4-3/ 

(190) 

20 

4.  14 

9.  17 

3/ -2/ 

15 

4.  13 

9.  17 

2)4-1/ 

10 

4.  15 

9.  20 

4/-4/ 

7 

4.  14 

9.  19 

3)4-3/ 

7 

4.  13 

9.  17 

2/ -2/ 

8 

4.  13 

9.  50 

2/- 2/ 

6  4G  -ui  *F° 

(191) 

50 

4.  30 

a  49 

5)4-5/ 

n  »H  — *»H° 

45 

4.  28 

8.  45 

4)4-4/ 

(192) 

15 

4.  30 

8.  45 

5)4-4/ 

4 

4  28 

8.  49 

4)4-5/ 

2 

4.  28 

a  49 

4/- 3/ 

a  *H  —  *  3F° 

(193) 

20 

4.  30 

8.  57 

5J4-6, '4 

a  *H  — !/<H° 

2 

4.  30 

8.  52 

5)4— 4)4 

(194) 

60 

4.  30 

8  65 

5)4-4/ 

a  JH  — i/  !G° 

60 

4.  28 

a  63 

4)4 -3)4 

(195) 

5 

4.  30 

8.  73 

5)4 -4)4 

a  m-x*G° 

4 

4  28 

8  69 

4)4 -3)4 

(196) 

6 

4.  30 

8.  69 

544  —  5)4 

a 

2 

4.  28 

8.  69 

4)4  — 4)4 

(197) 

5 

4.  30 

a  69 

5)4- 4)4 

20 

4  30 

a  98 

5)4- 4)4 

a  *H-zJG° 

8 

4.  28 

a  97 

4)4 -3)4 

(198) 

15wl 

4.  30 

9.  19 

5)4 -6)4 

a  m-y  *1° 

10 

4.  28 

9.  19 

4)4— 5)4 

(199) 

15 

4.  30 

9.  19 

5/-5/ 

20 

4.  30 

9.  22 

5)4— 5)4 

a  *H  — z  *H° 

20 

4.  28 

9.  19 

4)4— 4)4 

(200) 

5 

4.  30 

9.  19 

5)4- 4)4 

3 

4  30 

9.  23 

5)4-6  / 

o  2H-z  2K° 

(201) 

35 

4.  30 

9.  36 

5)4- 4)4 

a  2H  — iz2G° 

25 

4.  28 

9.  35 

454—3)4 

(202) 

4 

4.  28 

9.  36 

4)4— 4)4 

20w 

4  30 

9.  52 

5)4— 5)4 

o  2H  — u?*H° 

20 

4.  28 

9.  54 

4)4 -4)4 

(203) 

3 

4.  30 

9.  54 

5)4-454 

3 

4  28 

9.  52 

4)4-554 

2 

4.  28 

10.  45 

4)4- 3)4 

a  *H-u*F° 

(204) 

15 

4.  30 

10.  61 

5)4—4)4 

a  2H-r2G0 

15 

4  28 

10.  56 

454—3)4 

(205) 

40 

4.  28 

10.  61 

j  4)4  — 4)4 

I  A 


Air 

2929.  78 
2881.  91 
2940.  97 

2889.  50 
2857.  99 
2916.  07 

2360.  14 
2318.  49 
2356.  58 
2321.  95 

2218  36 
2190.  92 
*2224.  87 


*2949.  79 
*2945.  74 
2949.  07 
2948  20 
2959.  54 

*2910.  64 
2934.  30 

2897.  67 
2911.  69 

*2867.  94 


2836.  47 
*2855.  05 
2833.  37 

*2693.  87 
*2696.  10 

2639.  32 
2640  00 

2596.  17 
2572.  11 

2575.  47 
2579.  88 
2582.  91 

2486.  66 
2490.  07 

2361.  79 
2350.  00 

2181.  54 
2189.  24 
2191.  08 
2179.  72 

*2037.  26 
2038.  64 

Vftp 

*1963.  00 


1791.  51 
1786.  07 
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Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

A 

4 

4.  36 

a  58 

1)4-2/ 

a  >P  — z  *F° 

A 

45 

4.  28 

a  56 

0)4-1/ 

(206) 

A 

7 

A  36 

a  so 

1)4-1/ 

A 

35 

4.  36 

a  64  | 

1)4-2/ 

a  >P  -y  *D° 

A 

4.  28 

8.  60 

0Z-1Z 

(207) 

A 

4.  36 

1)4—1/ 

A 

4.  36 

1/-1Z 

a  >P  — x  *P° 

A 

2 

A  28 

0/~  0/ 

(208) 

A 

4  1 

4.  36 

1Z-0Z 

A 

4 

A  28 

9.  59 

0)4-1/ 

A 

6 

4.  36 

9.  93 

1)4  —  2/ 

a  *P  —  to  *D° 

A 

5 

A  28 

9.91 

EtfBEi 

(209) 

A 

1 

4.  36 

9.  91 

1)4-1/ 

A 

A  40 

a  58 

3/ -4/ 

b  »F  -z  *F° 

A 

7w 

4.  39 

a  58 

2/ -3/ 

(210) 

A 

2 

A  40 

a  58 

3)4-3/ 

A 

3 

A  39 

a  58 

2)4-2/ 

A 

18 

A  39 

a  56 

2/— 1)4 

A 

30 

4.  40 

a  64 

3/ -2/ 

b  «F  -v  *14° 

A 

20 

4.  39 

a  eo 

2)4-1/ 

(211) 

A 

30 

4.  40 

a  os 

3/- 4/ 

6»F  -y  >G° 

A 

35 

4.  39 

a  63 

2/ -3/ 

(212) 

A 

4w 

4.  39 

a  69 

2)4-3/ 

b  **F  -z  *G“ 

(213) 

A 

30 

4.  40 

a  75 

3*4  —  3/  1 

b  >F  -  y  *F° 

A 

35 

A  39 

a  7i 

2/ -2)4 

(214) 

A 

8 

4.  39 

8.  75 

2/ -3/ 

A 

7w 

A  40 

a  ns 

3'4  — 4/ 

b  >F  -x  »G° 

A 

4 

A  39 

a  97 

1  2/- 3)4 

(215) 

A 

8 

4  40 

9.  07 

3/— 3)4 

b  *F  —  w  4D° 

A 

7 

4.  39 

9.  07 

2/  — 2)4 

(216) 

A 

40 

4.  40 

9.  15 

3)4-3/ 

b  *F  — x  *F° 

A 

i 

15 

4.  39 

9.  19 

2/ -2/ 

(217) 

A 

3 

4.  40 

9.  19 

3/ -3/ 

b  *F  —  w  4F° 

A 

4 

4.  39 

9.  17 

2'i—  2l/~ 

(218) 

A 

4w 

4.  39 

9.  17 

2)4-1/ 

A 

20 

4.  40 

9.  36 

3’  4  -4*4 

b  *F  —w  2G° 

A 

20 

) 

4.  39 

9.  35 

2*4  —  3/ 

(219) 

A 

3 

4.  40 

9.  62 

b  *F  -z  >D° 

A 

2 

4.  39 

9.  64 

2*4-  1/ 

(220) 

A 

4 

A  40 

10.  05 

3)4-3/ 

b  ’F  -v  2F° 

A 

3 

A  39 

10.  03 

2*4— 2*5 

(221) 

A 

2 

A  40 

10.  03 

3)4-2/ 

A 

2 

4.  39 

10.05 

2)4-3/ 

A 

4 

A  40 

10.  45 

3/ -3)4 

b  JF  —  v  *F° 

A 

2 

4.  39 

10.  44 

2)4-2/ 

(222) 

A 

15 

A  39 

10.  68 

2)4-  1/ 

b  >F  -»  *D° 

(223) 

A 

2 

4.  40 

11.29 

3*4-2/ 

6  *F  -u  *D° 

A 

2 

4.  39 

11,  30  ! 

- 1 

2)4-1/ 

(224) 

14 


Cr  U — Continued 


Cr  II — Continued 


I  A 

Ret 

E  P 

J 

Multiplet 

(No) 

I  A 

Rtf 

Int 

E 

P 

. 

J 

Multiplet 

(No) 

Low 

High 

Air 

Air 

2968.  20 

A 

3 

4.  41 

8  57 

5)4- 6)4 

5  ‘H  —  y  4H° 

2428  29 

A 

2 

4.  46 

9.  54 

3*-4  * 

a  »G-to»H° 

2987.  52 

A 

3 

4.  41 

8  54 

5)4-5)4 

(225) 

(246) 

2958  51 

A 

2 

4.  41 

a  58 

5)4 -4)4 

b  *H-x  4F° 

2213.  68 

A 

30 

4.  48 

10  05 

4*  — 3* 

a  >G-»  »F° 

(226) 

2215.  08 

A 

20 

4.  46 

10.  03 

3*-  2  * 

(247) 

2205.  34 

A 

2 

4.  46 

10.  05 

3)4-3  *4 

2906.  17 

A 

10 

4.  41 

8  65 

5)4- 4)4 

b  »H-y  *G° 

2915.  22 

A 

10 

4.  40 

a  63 

4)4 -3)4 

(227) 

2061.  03 

A 

3 

4.  46 

10.  44 

3)4-2* 

a  *G  — u  *F° 

2057.  95 

A 

1 

4.  46 

10.  45 

3)4 -3)4 

(248) 

2842.  32 

A 

5 

4.  41 

a  75 

5)4-5)4 

b  *H— i  4G° 

2850.  72 

A 

7 

4.  40 

a  73 

4)4-4)4 

(228) 

2012.  74 

A 

10 

4.  48 

10.  61 

4)4— 4)4 

a  *G  — »  *G° 

*2020.  69 

A 

10 

4.  46 

10.  56 

3*  — 3* 

(249) 

2874.07 

A 

8 

4.  40 

a  69 

4)4 -4)4 

b  »H-y  «H° 

2027.  69 

A 

8 

4.  48 

1ft  56 

4)4— 3)4 

(229) 

♦2701.  24 

A 

20 

4.  41 

a  98 

5)4- 4)4 

b  *H— x  »G° 

(230) 

2838.  78 

A 

65 

4.  72 

9.  07 

3)4 -3)4 

c  4D  — u)  4D° 

*2848  44 

A 

30 

4.  73 

9.  07 

2)4  — 2)4 

(250) 

2582.  10 

A 

20 

4.  41 

9.  19 

5M-6M 

b  «H-y  *1° 

2852.  27 

A 

25 

4.  74 

9.  06 

1)4- 1)4 

2575.  81 

A 

20 

4.  40 

9.  19 

4)4 -5)4 

(231) 

2855.  43 

A 

8 

4.  74 

9.  06 

0)4 -0)4 

2582.  27 

A 

15 

4.  41 

9.  19 

5)4-5)4 

2842.  78 

A 

20 

4.  72 

9.  07 

3)4— 2)4 

2848.  40 

A 

20d? 

4.  73 

9.  06 

2)4- 1)4 

2568  35 

A 

40 

4.  41 

9.  22 

5)4 -5)4 

b  »H-x  »H° 

2852.  67 

A 

20 

4.  74 

9.  06 

1)4 -0)4 

2578  54 

A 

50 

4.  40 

9.  19 

4)4 -4)4 

(232) 

2842.  43 

A 

5 

4.  73 

9.  07 

2X— 3* 

2558  97 

A 

4.  40 

9.22 

4)4 -5)4 

2850.  29 

A 

3 

4.  74 

9.  07 

1)4' -2)4 

2560.  99 

4.  41 

9.  23 

5)4 -6)4 

b  »H  — z  »K° 

2792.  49 

n 

4 

4.  73 

9.  15 

2)4-  3)4 

c  4D  — x  *F° 

(233) 

2771.  27 

H 

12 

4.  74 

9.  19 

1)4- 2)4 

(251) 

2492.  86 

KlSIi 

9.  36 

5)4-4)4 

b  *H  — id  *G0 

2758  99 

A 

40 

4.  72 

9.  20 

3)4— 4)4 

c  4D  -w  4F° 

2492.  62 

Vn 

9.  35 

4)4- 3)4 

(234) 

2768.  59 

A 

50 

4.  73 

9.  19 

2H-3)4 

(252) 

2486.  86 

wlH 

9.  36 

4)4 -4)4 

♦2780.  30 

A 

85 

4.  74 

9.  17 

1)4 -2)4 

mm 

2786.  46 

A 

10 

4.  74 

9.  17 

0)4- 1)4 

2416.  40 

StjISIB 

9.52 

5)4-5)4 

b  *H  — to  ,H° 

2765.  13 

A 

4 

4.  72 

9.  19 

3)4-  3)4 

2399.  67 

KhI 

4.  40 

9.  54 

4)4-4  'A 

(235) 

2778  65 

A 

20 

4.  73 

9.  17 

2)4 — 2)4 

2405.  28 

A 

4.  41 

9.  54 

5)4-4)4 

2783.84 

A 

20 

4.74 

9.  17 

1)4 — 1)4 

2410.  75 

A 

2 

4.40 

9.  52 

4)4-5)4 

2760.53 

A 

15 

4.  72 

9.  20 

3)4— 2)4 

c  4D  -x  4P* 

Vac 

*2746.  21 

A 

50 

4.  73 

9.  22 

2)4—  1)4 

(253) 

1990.  79 

A 

10 

4  41 

5)4 -4)4 

b  >H-o  »G° 

2734.  57 

A 

15 

4.  74 

9.  25 

1)4  — 0)4 

Air 

(236) 

2763.  97 

A 

12 

4.  73 

9.  20 

2)4  — 2)4 

2000.  76 

A 

5 

4.  40 

4)4 -3)4 

2749.  82 

A 

20 

4.  74 

9.  22 

1)4— 1)4 

*2737.  09 

A 

4 

4.  74 

9.  25 

054-0)4 

2767.  62 

A 

20 

4.  74 

9.  20 

1)4- 2)4 

2752.  37 

A 

10 

4.  74 

9.  22 

0)4- 1)4 

2954.  65 

A 

10 

4.48 

a  65 

4)4-4)4 

o  *G— y  »G° 

2957.  55 

A 

5 

4.  46 

a  63 

3)4 -3)4 

(237) 

2592.  32 

A 

2 

4.  73 

9.  49 

2)4-354 

c  4 D  —  to  *F° 

2972.  57 

A 

8 

4.  48 

8.  63 

4)4-3)4 

-(254) 

2939.  78 

A 

3 

4.  46 

a  65 

3)4-4)4 

254a  48 

A 

2w 

4.  74 

9.  59 

1)4- 1)4 

c  4D  -x  »P° 

2888.  73 

A 

40 

4.  48 

a  75 

4)4- 5)4 

o  ’G— x  4G° 

2538  54 

A 

2 

4.  74 

9.  60 

0)4— 0)4 

(255) 

2891.  20 

A 

20 

4  46 

a  73 

3)4- 4)4 

(238) 

2905.  57 

A 

3 

4  48 

a  73 

4)4— 4)4 

2927.  09 

A 

50 

4.  76 

8  98 

4)4— 4)4 

b  >G  -x  »G° 

2929.  44 

A 

18 

4.  48 

a  69 

4)fe-5)4 

a  «G-y  >H° 

*2928.  32 

A 

50 

4.  75 

8.  97 

3)4-354 

(256) 

2915.  28 

A 

15 

4  46 

a  69 

3)4 -4)4 

(239) 

2922.  46 

A 

5 

4.  75 

a  98 

3)4  — 4)4 

2891.  06 

A 

25 

4.  48 

a  75 

4H-3H 

a  »G-y  *F° 

*2812.  00 

A 

85 

4.  76 

9.  15 

4)4 -3)4 

b  »G  -x  *F° 

2899.  15 

A 

25 

4.  46 

a  7i 

3)4-2* 

(240) 

2782.  59 

A 

25 

4.  75 

9.  19 

3)4 -2)4 

(257) 

2688  40 

m 

6 

4  48 

9.07 

4)4-3* 

a  *G—w  4D° 

2791.  70 

A 

7 

4  75 

9.  17 

3)4 -2)4 

b  «G  —to  4F° 

(241) 

(258) 

♦2641.  80 

25 

4  48 

9.  15 

4*-3* 

o  'G-z  »F° 

2787.  90 

A 

25 

4.  76 

9.  19 

4)4-554 

b  »G  -j)  »I° 

2607.  85 

10 

4.  46 

9.  19 

3*- 2* 

(242) 

(259) 

2601.  04 

8 

4  48 

9.  22 

4)4-5* 

o  *G— x  »H° 

2765.  86 

A 

20 

4.  76 

9.  22 

4)4— 5)4 

b  »G  -x  »H° 

♦2608  53 

25 

4  46 

9.  19 

3)4-4  >4 

(243) 

2781.  07 

A 

25 

4.  75 

9.  19 

3)4— 4)4 

(260) 

2534.  49 

4  48 

9.  35 

4)4 -3)4 

o  *G— to  JG° 

2609.  11 

A 

1 

4.  76 

9.  49 

4)4— 3)4 

b  *G  —to  *F° 

(244) 

2598  06 

A 

3 

4.  75 

9.  50 

3)4- 2)4 

(261) 

2461.  93 

A 

4.  48 

9.  49 

4)4-3* 

o  *G  — u>  *F° 

2595.  55 

A 

25 

4.  76 

9.  52 

414-5)4 

b  *G  —to  *H° 

*2445.  09 

A 

10 

4.  46 

9.  50 

3*-2* 

(245) 

2579.  12 

A 

15 

4.  75 

9.  54 

354-4)4 

(262) 

*2451.  63 

A 

7 

4  46 

9.  49 

3)4-354 

-- 

15 


Cr  11 — Continued 


Cr  n — Continued 


I  A 

Ref 

Int 

E 

P 

Multiplet 

(No) 

I  A 

Ref 

E 

P 

Multiplet 

(No) 

J 

J 

Air 

Vac 

2915.  46 

A 

30 

4.  92 

9.  15 

454-3)4 

c  2G  -x  2F° 

1939.  90 

A 

5 

4.  92 

11.  29 

3)4 -2)4 

c  *F  —  u  2D° 

2876  66 

A 

20 

4.  90 

9.  19 

3,4- 2)4 

(263) 

1029.  96 

A 

12 

4.  91 

11.  30 

2)4-1  >4 

(285) 

2886  38 

A 

7 

4.  90 

9.  17 

354-2)4 

c  *G  —  tv  <F° 

(264) 

Air 

2865.  87 

A 

50 

4.  92 

9.  22 

1)4  — 5*4 

c  2G  -i  2H° 

2921.  23 

A 

50 

4.  96 

9.  19 

6*4-654 

fc*T  — y  *1° 

2875.  03 

A 

30 

4.  90 

9.  19 

354  -  4*4 

(265) 

2923.  67 

A 

40 

4.  97 

9.  19 

5*4  — 5*4 

(286) 

2923.  46 

A 

30 

4.  97 

9.  19 

5';- 6*2 

2778.  06 

A 

4.  92 

9.  36 

4*,-4J4 

c  *G  —w  !G° 

2774.  44 

A 

4.  90 

9.  35 

34-3*4 

(266) 

♦2897.  24 

A 

10 

4.  96 

9.  22 

6)4— 5)2 

b  2T  — x  *H° 

2785.  32 

A 

4.  92 

9.  35 

454-3*4 

(287) 

2767.  26 

A 

10 

4.  90 

9.  36 

3)4- 4*4 

2876.  30 

A 

40 

4.  96 

9.  25 

6)4  — 7*4 

b  *I~2  JK° 

*2697.  90 

A 

30 

4.  92 

9.  49 

454  -  354 

c'G-ti  2F° 

*2896.  45 

A 

40 

4.  97 

9.  23 

5*4-6*; 

(288) 

2679.  89 

A 

15 

4.  90 

3H-2H 

(267) 

2894.  24 

A 

25 

4.  96 

9.  23 

6)4 -6*  4 

2683.  45 

A 

20 

4.  92 

9.  52 

4h-5M 

c  2G  —  w  *H° 

2710.  92 

A 

65 

4.  96 

9.  52 

6!;  -5*4 

b  2T  — u,2H° 

2659.  73 

A 

8 

4.  90 

9.  54 

354  -  4)4 

(268) 

2698.  85 

A 

30 

4.  97 

9.  54 

5*4  — 4*4 

(289) 

2712.  85 

A 

10 

4.  97 

9.  52 

5)4 -5*  4 

2613.  51 

A 

12 

4.  90 

9.  62 

CO 

1 

c  »G  -i  *D° 
(269) 

2228.  82 

A 

5 

4.  92 

4)4  —  3'; 

e  2G  —  h  2F° 

2914.  38 

A 

2 

4.99 

9.  22 

0*4—  1*2 

a  2S  —  x 

2225.  44 

A 

3 

4.  90 

Usy 

3K-2K. 

*2897.  24 

A 

10 

4.  99 

9.  25 

0*4 -0*4 

(290) 

2221.  86 

A 

12 

3)2  —  314 

2891.  87 

A 

20 

4.  99 

9.  26 

0*4  -154 

a2S  ,/2P° 

*2167.  81 

A 

3 

4.  92 

4)4- 4>4 

c  2 O  -t>  2G° 

2902.  80  - 

A 

10 

4.  99 

9.  24 

0*4  -0*2 

(291) 

2178.  46 

A 

3 

4.  90 

3*4— 3)4 

(271) 

2680.  32 

A 

15 

4.  99 

9.  59 

0*4— 1 '.'2 

a  2S  — j  2P° 

Va  c 

1950.  06 

A 

4.  92 

11.  25 

4!4 -4*4 

c  2G  -u  2G° 

2675.  74 

A 

15 

4.  99 

9.  60 

0)4 -0*4 

(292) 

1949.  22 

A 

35 

11.  23 

3)4- 3*4 

(272) 

2351.  96 

A 

4 

4.  99 

10.  24 

0)4- 1)4 

a  2S  — ti>2P° 

2355.  62 

A 

3 

4.  99 

10.  23 

054  —  0*4 

(293) 

1932.  64 

A 

5 

11.  29 

3)4 -2)4 

c  2G  -u  2D° 
(273) 

Air 

2941.  96 

A 

35 

5.30 

9.  49 

2*4- 3*4 

b 2D  t r 2F° 

2919.  93 

A 

2w 

4.  92 

9.  15 

e  2F  — x  2F° 
(274) 

2940.  22 

A 

25 

5.  31 

9.  50 

1, *■2  —  2)4 

(294) 

2871.  45 

A 

20 

5.  30 

9.  59 

2’4—  1*4 

b  2P  — r  2P° 

2902.  60 

A 

7 

4.  92 

9.  17 

3/4  —  2!; 

c  2F  -w  *F° 

♦2873.  46 

A 

65 

5.  31 

9.  60 

1)4  — 0*4 

(295) 

*2895.  02 

A 

18 

4.  91 

9.  17 

2*4- 1*4 

(275) 

2853.  26 

A 

30 

5.  30 

9.  62 

2)4 -2*4 

b  2D  —x  *D° 

2782.  13 

A 

4 

4.  92 

9.  36 

3)4— 4*4 

c  2F  —  u)  2G° 

2846.  32 

A 

25 

5.  31 

9.  64 

1)4- 1*4 

(296) 

2778.  94 

A 

10 

4.  91 

9.  35 

2)4 -3)4 

(276) 

♦2789.  39 

A 

40 

4.  92 

9.  35 

3)4  -3*4 

2594.  32 

A 

7 

5.  30 

10.  05 

2>2-3)4 

6  2D  — ti  2F° 

*2613.  82  §§ 

A 

3 

5.  31 

10.03 

1); -2)2 

(297) 

2701.  75 

A 

12 

4.  92 

9.  49 

3)4 -3)4 

c  2F  —w  2F° 

2684.  09 

A 

8 

4.  91 

9.  50 

2)4- 2)4 

(277) 

2497.  87 

A 

10 

5.  30 

10.  24 

2)4- 1)4 

b  3D  —  w  2P° 

*2693.  87 

A 

7w 

4.  92 

9.  50 

3)4 -2*4 

2507.  57 

A 

10 

5.  31 

10.23 

154-0*2 

(298) 

*2691.  99 

A 

3w 

4.  91 

9.  49 

2*4-314 

2503.  41 

A 

2 

5.  31 

10.  24 

1)2- 1)4 

2673.  49 

A 

3 

4.  92 

3)4 -4)4 

c  2F  —  u?  2H° 
(278) 

2392.  80 

A 

4 

5.  30 

10.  45 

2)4-352 

b  2D  — 11  2F° 

■MRE 

2402.  07 

A 

5 

5.  31 

10.  44 

1)2-2  h 

(299) 

2632.  77 

A 

5 

4.  91 

Blips 

c  2F  -r  2P° 

(279) 

2626.  78 

A 

20 

4.  92 

HMih 

c  2F  -i  2D° 

2992.  59 

A 

7 

5.  47 

9.  59 

0)4- H5 

b  =S-x  *P° 

2605.  63 

A 

15 

4.  91 

9.  64 

2)4-  D4 

(280) 

2986.  87 

A 

8 

5.  47 

9.  60 

054—0*4 

(300) 

2617.  50 

A 

3w 

4.  91 

9.  62 

214-2)4 

2589.  05 

A 

15 

5.  47 

10.  24 

0*4  -1*4 

b  2S-m>2P° 

2465.  78 

A 

18 

4.  92 

9.  93 

3)4— 2*4 

c  2F  -tc2 D" 

2593.  49 

A 

8 

5.  47 

10.  23 

0)4-05; 

(301) 

2465.  61 

A 

18 

4.  91 

9.  91 

214-1)4 

(281) 

2457.  59 

2405.  72 

A 

2 

4.  91 

4.  92 

9.  93 

10.  05 

2) 4— 2)4 

3) 4-314 

A 

i 

c  2F-e2F° 

2881.  86 

A 

55 

5.  65 

9.  93 

2*4-254 

c  2D  — in  2D° 

2409.  45 

A 

i 

4.  91 

2*4-2'.; 

(282) 

2887.  77 

A 

20 

5.  64 

9.  91 

1)4-154 

(302) 

2417.  31 

A 

2 

4.  92 

3)4-2)4 

2800.  16 

A 

20 

5.  65 

10.  05 

254  —  3*4 

c  JD  — r  2F° 

2231.  45 

A 

15 

4.  92 

10.  45 

3)4-314 

c  2F  — «  2F° 

2811.  05 

A 

15 

5.  64 

10.  03 

154-2*2 

(303) 

2228.  34 

A 

15 

4.  91 

10.  44 

2)4  — 2*5 

(283) 

2688.  14 

A 

5 

5.  65 

10.  24 

2*4-1  '4 

c  2D  — 11’  2P° 

2143.  86 

A 

5 

4.  92 

10.  68 

3)4-214 

c  2F  — «  2D° 

m2688.  50 

P 

Cr  II 

5.  64 

10.  23 

1)2 -0)4 

(304) 

2137.  50 

A 

7 

4.  91 

10.  68 

214-1)4 

(284) 

2683.  73 

A 

4 

5.  64 

10.  24 

1)4  —  1 54 

Cr  11 — Continued 


Cr  u — Continued 


Multlplet 

(No) 


c  *D  — u 

jp« 

(305) 

c  »D-» 

»D° 

(306) 

*  *F°  — « 

‘D 

Air 

*2659.  71 
2561.  81 
*2562.  37 
2571.  10 
*2568.  51 
2566.  27 
*2677.  74 
2672.  40 
2568.  86 

2642.  73 
*2545.  87 

2555.  07 
2660.  54 

*2307.  56 
2300.  08 
2296.  20 


2626.  30 
2619.  61 
2536.  02 
2504.  55 


2992.  96 

2993.  54 

*3010.  92 

*3007.  98 
*3017.  78 


Low  i  High 


Multlplet 

(No) 


! 

6.  00 

10.  83 

3K-4K  *D 

5.  99 

10.  80 

2K-3K  (317) 

5.  97 

10.  79 

1K-2K 

6.  00 

10.  80 

3K-3K 

5.  99 

10.  70 

2K-2K 

5.  97 

10.  78 

1K-1K 

6.  00 

10.  79 

3K-2K  i 

5.  99 

10.  78 

2K- iKi 

5.  97 

10.  78 

o 

1 

a; 

6.  00 

10.  86 

314  _4U  |  z  «l>»  ,  »p 

(5.  99 

10.  83 

2K-  3K  (318) 

IS.  97 

10.  82 

IK  — 2'“  : 

6.  00 

10.  83 

3K-3K 

5.  97 

10.  81 

IK- IK 

6.  00 

11.  35 

3K-2K  *'P°  e  *S 

5.  99 

11.  35 

2K-2K  (319) 

5.  97 

11.35 

lK-2!4 

i 

6.  09 

10.  92 

3K--3K  *  4P°  — r  •]» 

6.  02 

10.  98 

OK-0K  (320) 

6.  05 

IK- OK 

6.05 

10.  92 

1K-2K 

1K-2K 

OK- IK 

4K-5K  *  'D0  — e  *F 

3K-4K  (324) 

2K-3K 

IK-  2K 

OK— IK 

4K-4K 

3K-3K 

2K-2K 

IK- IK 

3K-2K 

2K-1K 

IK— OK 


10.45  3K-3K  iI’F-m'F0 
10.44  2K-2K  (325) 

10.  44  3K-2K 

10.  61  3K-4K  d  >F  -v  *G° 
10.  56  2K-3K  (326) 
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Cr  II — Continued  Or  U — Continued 


I  A 

Ref 

lot 

E 

P 

J 

Multiplet 

(No) 

I  A 

Kef 

int 

E 

m 

f 

Multiplet 

(No) 

Low 

High 

J 

Air 

Air 

*2789.  89 

A 

40 

10.  68 

34-24 

d  «F  -»  >0° 

2869.  72 

A 

3wl 

6  76 

11.06 

34-34 

t*D°  /  ‘D 

2790  14 

A 

1 

24~14 

(327) 

*286a  63 

A 

4wl 

6.  74 

11.  05 

24-24 

(332) 

2790  94 

A 

5 

6.  26 

2*4  — 2H 

2869.  61 

A 

3wl 

6  73 

11.  03 

14-14 

2868  47 

A 

2wl 

a  72 

11.  02 

04-04 

2452.  71 

A 

18 

6.  25 

11.  29 

34-24 

d  *F -u  *D° 

2448.  1 1 

A 

10 

6.  26 

24-1.4 

(328) 

2771.  89 

A 

20wl 

6.  76 

11.  22 

34-44 

*«D°  — *  *F 

2458.  90 

A 

1 

6.  26 

11.  29 

24 -24 

2769.  29 

A 

8wl 

6.  74 

11.  20 

24-34 

(333) 

2769.  92 

A 

lOwi 

6.  73 

11.  18 

14-24 

2769.  70 
2781.  55 

A 

3wl 

6  72 

11  17 

04-  14 
34-34 

A 

4wl 

6.  76 

11.  20 

2861.22 

A 

50w 

A  41 

11.  05 

44-54 

*‘F°-«  *G 

2776.  00 

A 

3wl 

6.  73 

11.  17 

14-14 

2663.  28 

A 

30wl 

11.  03 

34-44 

(329) 

2665.  68 

A 

30 w! 

6.  38 

11.  01 

24-34 

*  * 

*2667.  89 

A 

25wl 

6.  37 

10.  99 

14-24 

A 

25 

6.  75 

10.  61 

44-44 

e  H.-v  »g° 

2674.  26 

A 

7w 

6.  41 

11.  03 

44-44 

2744.  59 

A 

12 

6.  72 

10.  56 

34-34 

(334) 

2674.  07 

A 

8w 

6.  39 

11.  01 

34-34 

2735.  76 

2673.  97 

A 

8w 

6.  38 

10.  99 

24-24 

2653.  25 

A 

4wl 

a  41 

11.  06 

44-  34 

z  4F°— /  *D 

2415.  23 

A 

5W 

7.  90 

13.  01 

t  *H°  — /  *G 

*2652.  78 

A 

3wl 

6.  39 

11.05 

34-24 

(330) 

2408  02 

A 

3w 

7.  88 

13.  01 

54-44 

(335) 

2654.  02 

A 

4wi 

6.  38 

11.  03 

24-14 

2404.  72 

A 

2w 

7.  88 

13.  01 

54-54 

*2652.  78 

A 

3wl 

6.  37 

11.  02 

IMS4H 

2642.  60 

A 

2w 

a  39 

■UliSl 

34-34 

44-44 

_ 

2569.  40 

A 

15wl 

6.  41 

11.  22 

1 4F°  — e  ‘F 

2517.  36 

A 

20w 

8  11 

13.01 

54-54 

z  *G° — /  ‘G 

2567.  50 

A 

5w 

6.  39 

■IKd 

34-  34 

(331) 

2500.  21 

A 

7w 

8  07 

13.  01 

44  —  44 

(336) 

*2568.  51 

A 

20wl 

6.  38 

11.  18 

24  24 

2520.  83 

El 

8  11 

13  01 

54  —  44 

256a  07 

A 

3w 

6.  37 

11.  17 

14-  14 

2496.  81 

D 

8  07 

13.  01 

44-54 

*2577.  74 

A 

10w 

6.  41 

VTIVTil 

44-34 

34-24 

m 

2576.  45 

A 

2w 

6.39 

11.  1$ 

*2632.  54 

1 

18.  33 
\R  32 

13.  01 
13.01 

44-54 

34-44 

y  *F°— /  *G 
(337) 

1 

Strongest  Unclassified  Lines  of  Cm 
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*  and  ||  =  Blend  Crn  and  Crm 


2.  16  i  14.  90  6  -  5 

2.  15  i  14.  91  ,  5-4 
2.  13  !  14.  91  4-3 


2.29  11.94  4  -8 

2.29  11.90  3  -2 

2.28  11.87  2-1 

2.29  12.06  4  -3 

2.29  12.01  3-2 

2.28  11.98  2-1 


o  »H  -i  »<;°t 
(11) 


a»F  -t  »n°t 
(12) 


n  «F  -t  M)*f 
(18) 


a  *F  -  *  *0* 
(14) 


a  *F  -z  »F°t 

(15) 


a  *F  *0°t 
(16) 


1-4  a«F  -  u  »F°t 


a  >F  — x  »F° 
(18) 


a  >F  «•  M)°t 
(19) 


12.40  5  -5 

12.36  4-4 

12.  33  3-3 


13.64  5-6 

13.57  4-5 

13.52  3-4 

13.81  5-5 

13.78  4-4 

13  75  3-3 


a»C.  -z  »G°t 

(20) 


a  Hi  z  *F° 
(21) 


a  *G  -r  *H° 
(22) 


a  »G  -  »  HI"  1 
(23) 
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Cr  in — Continued 


Cr  in — Continued 


I  A 

Ref 

Int 

E 

P 

J 

Multiple! 

(No) 

I  A 

It  of 

Int 

E 

P 

J 

Multiplet 

(No) 

Imw 

Hiuh 

Low 

High 

Vac 

Air 

1045.  14 

A 

40 

2.  57 

14.  39 

4-3 

<1  JG  ,c  JI'°t 

2141.  15 

A 

100 

6.  22 

11.  99 

5  4 

a  *F  5D°t 

1045.  06 

A 

40 

2.  56 

14.  37 

3-2 

(24) 

2144.  15 

A 

80 

6.  18 

11.  94 

4-3 

(40) 

1040.  41 

A 

25 

2.  57 

14.  44 

4-4 

2147.  16 

A 

50 

6.  15 

11.  90 

3  2 

2148.  85 

A 

40 

6.  13 

11.  87 

2-1 

1040.  53 

A 

40 

2.  59 

14.  46 

5-4 

oh;  ,,  >G°f 

2159.  73 

A 

20 

6.  11 

11.  82 

1-0 

(25) 

2117.  53 

A 

100 

6.  22 

12.  05 

5-5 

a  »F  *  *F° 

1002.  90 

A 

30 

2.  59 

14.  90 

5-5 

0  h:  i  n;°t 

*2114.  87 

A 

100 

6.  18 

12.  02 

4  -4 

(41) 

1001.  04 

A 

40 

2.  57 

14.  91 

4-4 

(26) 

2113.  83 

A 

100 

6.  15 

11.  99 

3  -3 

999.  37 

A 

20 

2.  56 

14.  91 

3-3 

2113.  73 

A 

100 

6.  13 

11.  96 

2-2 

2114.  26 

A 

50 

6.  11 

11.  95 

1  -  1 

927.  16 

A 

20 

2.  59 

15.  91 

5-4 

a  K«  w  *P° 

2129.  23 

A 

5 

6.  22 

12.  02 

5-4 

926.  52 

A 

15 

2.  57 

15.  90 

4-3 

(27) 

2125.  62 

A 

15 

6.  18 

1 1.  99 

4-3 

925.  49 

A 

15 

2.  56 

15.  89 

3-2 

2122.  75 

A 

10 

6.  15 

11.  96 

3-2 

2120.  35 

A 

25 

6.  13 

11  95 

2  -  1 

2103  32 

A 

20 

6  18 

12  05 

4-5 

2103.  22 

A 

26 

6.  15 

12. 02 

3-4 

1309.  34 

A 

20 

3.  18 

12.  60 

3-4 

a>n  -z  sF°f 

2104.  85 

A 

20 

6.  13 

u.  99 

2-3 

1316.  40 

A 

20 

3.  18 

12.  56 

2-3 

(28) 

2107.  68 

A 

20 

6.  11 

1 1.  96 

1-2 

1322.  83 

A 

10 

3.  19 

12.  52 

1-2 

1154.  12 

A 

15 

3.  18 

l3.  87 

3-4 

a*n  -y  >F° 

1153.  60 

A 

15 

3.  18 

13.  88 

2-3 

(29) 

2544.  37 

A 

80 

7.  09 

11.  94 

4-3 

c  »F  -  z  5D°f 

1155.  39 

A 

15 

3.  19 

13.  88 

1-2 

2537.  73 

A 

80 

7.  04 

11.  90 

3-2 

(42) 

2530.  99 

A 

80 

6.  99 

11.  87 

2  - 1 

1113.  26 

A 

10 

3.  18 

14.  26 

3  3 

a  »I)  1/  5n°t 

Ilia  55 

A 

20 

3.  18 

14.  22 

2  2 

(30) 

2483.  06 

A 

100 

7.  09 

12.  06 

4  3 

r  »F  -z  >D° 

1125.  27 

A 

10 

3  19 

14.  16 

1-1 

2479.  77 

A 

100 

7.  04 

12.  01 

3  2 

(43) 

2472.  88 

A 

100 

6.  99 

11.  98 

2  -  1 

1095.  96 

A 

5 

3.  18 

14.  44 

3-4 

a  3i)  /  »F°t 

2456.  83 

A 

50 

7.  04 

12.  06 

3-3 

1101.  91 

A 

15 

3.  18 

14.  39 

2-3 

(31) 

2458.  98 

A 

30 

6.  99 

12.  01 

2-2 

1104.  44 

A 

15 

3.  19 

14.  37 

1-2 

2324.  88 

A 

150 

7.  09 

12.  40 

4-5 

r  »F  -  j  >G° 

1076.  74 

A 

20 

3.  18 

14.  64 

3-3 

a  sn  -  it-  Jl)°t 

2319.  07 

A 

100 

7.  04 

12.  36 

3-4 

(44) 

1079.  43 

A 

15 

3.  18 

14.  62 

2-2 

(32) 

*2314.  63  §§ 

A 

80.1 

6.  99 

12.  33 

2-3 

2342.  46 

A 

15 

7.  09 

12.  36 

4-4 

. 

2333.  09 

A 

25 

7.  04 

12.  33 

3-3 

1315.  00 

A 

10 

5.  07 

14.  46 

3-4 

a  'F  -//  'G° 

2237.  59 

A 

150 

7.  09 

12.  60 

4  -  4 

<•> 

i 

N 

O 

(33) 

2233.  81 

A 

100 

7.  04 

12.  56 

3-3 

(45) 

9931  Rl 

A 

100 

15 

ft  <)<) 

19  52 

?  2 

2255.  44 

A 

7.  09 

12.  56 

4-3 

1700.  29 

A 

20 

5.  34 

12.  60 

4-  4 

MF  *  3F°t 

2248.  94 

A 

15 

7.  04 

12.  52 

3-2 

1711.  63 

A 

20 

5.  35 

12.  56 

3-  3 

(34) 

1720.  00 

A 

8 

5.  35 

12.  52 

2-2 

138a  79 

A 

25 

5.  34 

14.  26 

4-3 

6  3F  —y  sDat 

1837.  05 

A 

10 

7.  09 

13.  81 

4-5 

e  *F  —  y  >G° 

1391.  61 

A 

15 

5.  35 

14.  22 

3-2 

(35) 

1829.  72 

A 

10 

7.  01 

1 3.  78 

3-4 

(46) 

*1400.  34§J 

A 

15 

5.  35 

14.  16 

2-1 

1827.  26 

A 

30 

6.  99 

13.  75 

2-3 

1357.  20 

A 

15 

5.  34 

14.  44 

4-4 

b  3F  -1  »F°f 

— 

1365.  94 

A 

7 

5.  35 

14.  39 

3  -3 

(36) 

Air 

1365.  29 

A 

20 

5.  34 

14.  39 

1-3 

2203.  22 

A 

100 

7.  83 

13.  43 

3-3 

a  5P  —  z  ‘P° 

136a  60 

A 

15 

5.  35 

14.  37 

3-2 

2207.  46 

A 

40 

7.  80 

1 3.  39 

2-2 

(47) 

*2211.  21 

A 

25 

7.  78 

13.  36 

1  - 1 

1291.  77 

A 

25 

5.  34 

1 4.  90 

4  -5 

b  SF  ~j  *G°t 

2219.  58 

A 

40 

7.  83 

1 3.  39 

3  -2 

1291.  53 

A 

25 

5.  35 

14.  91 

3  1 

(37) 

2217.  75 

A 

15 

7.  80 

13.  36 

21 

1290.  93 

A 

20 

5.  35 

14.  91 

2  3 

2191.  24 

A 

to 

7.  80 

13.  13 

2  3 

*2200.  98 

A 

20 

7.  78 

13.  39 

1-2 

Air 

2139.  11 

A 

80 

7.  83 

13.  60 

3-4 

a  »P  -  1/  11  D° 

207a  36 

A 

1511 

6.  11 

12.  06 

2-3 

b  *P  - z  ,U° 

2147.  56 

A 

50 

7.  80 

13.  55 

2-3 

(48) 

2066.  18 

A 

15 

6.  04 

12.  01 

1-2 

(38) 

2154.  62 

A 

30 

7.  78 

13.  51 

1-2 

2069.00 

A 

20 

6.  02 

11.  98 

0-1 

2159.  08 

A 

40 

7.  83 

13.  55 

3-3 

2160.  98 

A 

10 

7.  80 

13.  51 

2-2 

2163.  86 

A 

50 

7.  78 

13.  49 

1  -  1 

2172.  57 

A 

4 

7.  83 

13.  51 

3-2 

222a  72 

A 

200 

6.  22 

11.  77 

5-6 

a  *F  -2  s(i°t 

2168.  23 

A 

30 

7.  78 

13.  47 

1  -0 

2235.  91 

A 

200 

6.  18 

11.  70 

4-5 

(39) 

2244.  10 

A 

1.50 

6.  15 

11.  65 

3-4 

2001.  94 

A 

25 

7.  83 

13.  99 

3-2 

a  »P  z  »S°t 

2251.  45 

A 

80 

6.  13 

11.  61 

2-3 

(49) 

*2257.  92§| 

A 

50d 

6.  11 

11.  58 

1-2 

Vac 

2251.  95 

A 

30 

6.  22 

11.  70 

5  —  5 

1992.  72 

A 

25 

7.  80 

13.  99 

2-2 

2257.  33 

A 

20 

6.  18 

11.  65 

4-4 

2261.  64 

A 

40 

6.  15 

11.  61 

3-3 

I 

_  -  ... 

2264.  88 

A 

40 

6.  13 

11.  58 

2-2 

1 

20 


Cr  HI — Continued 


Cr  III — Continued 


Air 

*2257.  53  JJ 
2276k  38 
2290.  66 
2286.  55 
2297.  89 

2190.  76 

2191.  58 
2197.  89 

*2200.98 
2204.  57 
2181.  41 
*2186.  01 

2166.  25 
2152.  76 
2149.  48 
2157.  17 
2146.  36 

2014.  68 
2013.  79 
2012.23 


2309.99 


*2183.  71 


2060.  18 


2545.  17 


2208.  70 
2201.  93 
2211.  46 


2435. 32  A 

2413. 65  A 

2429. 75  A 

2190. 09  A 

*2201. 46  A 

2114.53  A 

2123. 53  A 

2122. 44  A 

2131. 95  A 


Air 

2916.  57 

A 

40H 

2655.28 

A 

40 

2647.50 

A 

50 

2626.  08 

A 

100 

2677.96 

A 

40 

2564.  76 

A 

80 

2506.41 

A 

80 

2404.72 

A 

40 

2340.51 

A 

60 

2295.  55 

A 

KW 

2289.  23 

A 

2284.44 

A 

150 

2258.84 

A 

40 

2247.64 

A 

40 

221&69 

A 

40 

30 

8.80 

13.87 

30 

8.  76 

13.  88 

30 

8.80 

13.  88 

50 

&  80 

14.44 

15 

8.76 

14.37 

50 

&  80 

14.64 

80 

8.  76 

14.  57 

40 

K121 

14.  62 

20 

8.  79 

14.57 

Multiplet 

(No) 

b  »G  -z 

*H° 

(50) 

b  ‘G  y 
(51) 

«G° 

b«G  -y 

>F° 

(52) 

b  *G  -y 
(53) 

‘H°t 

e  ‘G  -y 

>G° 

(54) 

c  'G  —  z 

'G° 

(55) 

c  'G  —y 

‘G° 

(56) 

d*P  —  z 

ipo 

(57) 

d*P  - y 
(58) 

‘D^t 

b‘D  -y 
(59) 

>F°t 

6  >D  — x 

*F°t 

(60) 

b  »D  -u> 

*D°t 

(61) 

Multiplct 

(No) 


2258.  59 


*2183.  71 


2616.  50 
2640.  73 

2500.  27 
2505.04 
2488.  26 

2273.  30 
2275.  43 
2277.  47 

2170.  70 
*2185.  01 
2198.  62 
*2201.  46 

2047.  23 
2039.  63 
2036.  39 


2145.  62 
2121.  69 
2148.  65 
2118.  65 


Vac 

1707.  43 
1701.  48 
1696.  64 
1692.  89 
1690.  28 


1679.  25 


1588.  87 
1584.  60 
1580.  73 
1577.  14 


A  12 
A  30 
A  50 
A  20 


z  ‘G  — /  ‘Ft 


Strongest  Unclassified  Lines  of  ( 


Air 

2217. 

51 

i  Vac 

1766. 

92 

1707. 

78 

1603. 

19 

1231. 

88 

1221. 

07 

1187. 

65 

1161. 

43 

1136. 

67 

1068 

41 

1059. 

13 

1057. 

85 

1055. 

89 

21 


I  P  49.4?  Anal  C  List  C  September  1951 

REFERENCE 

A  F.  L.  Moore,  Jr.,  unpublished  material  (May  1951).  W  L,  I,  T,  I  P 


E 

P 

Low 

High 

Vae 
63R  92 
632.60 

634.  13 

635.  45 

628.  97 
629.73 
63R  28 
630.77 
627.  70 
628  46 

620.  65 
621.33 
622.07 

618  22 
619.  12 
617.  06 


677.54 
678  91 
680.  62 
680  15 


687.  13 
688  47 

668  5g 
667.31 


A 
A 

A  20 
A  10 

A  100 
A  50 


A  40 
A  40 
A  20 


A  40 
A  20 
A  8 

A 


B 

Multiplet 

'No) 

>-t3  0S>U 

1  1  1  1 

stsrair 

a  *F  - 1  4G° 

(D 

4)4— 4)i 
3H-3M 
2)4 -2)4 
D4-l)4 
3}j— 4)4 
2)4-3)4 

a4F  —  t  *F°t 
(2) 

4*— 3*4 
3H-2H 
2)4- iy, 

i  4F  -z  *D°t 
(3) 

3)4- 2)4 
2M-1H 
2)*— 2)4 

a  ‘F  ~z  ‘D" 

(4) 

1  1  1  1 

o‘P  -z  *D° 

(5) 

4)4— 3)4 
3)4— 2)4 

a’G  -*  »F# 

(6) 

4)4- 4)4 
3)4— 3)4 

o'G  -z  KJ't 

191 

Vac 
706.  00 


693.  93 
695.  22 

638  12 
637.  54 


1840.  10  A 

1851.  82  A 

1862.  99  A 

1873. 86  A 

1826.  16  A 

1827. 39  A 
1830. 29  A 
1833. 79  A 

1755. 65  A 
1758  54  A 

1739. 22  A 
1731.  22  A 


1990.  22 
1985.  58 

1826.  81 
1819.  18 


Int 

E 

P 

Low 

High 

50 

2.  55 

20.04 

100 

2.  63 

20.  42 

50 

2.  60 

20.  36 

50 

2.  63 

21.  98 

50 

2.60 

21.  96 

100 

12.  98 

19.  69 

50 

12.  92 

19.  58 

100 

12.  87 

19.  50 

25 

12.  84 

19.  43 

30 

12.98 

19.  74 

10 

12.  92 

19.  67 

10 

12.  87 

19.  62 

15 

12.  84 

19.  57 

20 

12.  98 

20.01 

20 

12.  92 

19.  94 

50 

12.  87 

19.  97 

20 

12.  84 

19.  97 

40 

13.  67 

19.  87 

15 

13.  57 

19.  79 

30 

13.  67 

20.  42 

60 

13.  57 

20.  36 

3)4-4)4 


3^-3), 

2)i— 2% 


Multiplet 

(No) 

a  *D  —  z 

»D°t 

(8) 

a«H  -z 

*G°t 

(9) 

a  *H  —  y 
(10) 

*G°t 

b‘F  — z 

*G°t 

(11) 

6  4F  —  z 

4F°t 

(12) 

6*F  -z 

4D°t 

(13) 

6  *F  -z 

«D°t 

(14) 

6‘F  -z 

>F°t 

(15) 

6«F  -z 

»G° 

(16) 

22 


MANGANESE,  Z=  25 


I  P  7.40  Anal  A  List  B  November  1951 


REFERENCE 


A  M.  A.  Catalan  and  Olga  Garcfa-Riquelme,  unpublished  material  (November  1951).  W  L,  I,  T,  I  P 


I  A  Ref  Int 


Air 

2794.  817 
2798.  270 
2801.  084 

2384.049 
2377.  183 
2372.  116 


2930.245 
2956.  101 
2978.  566 
2996.  470 
3008.  822 
2936.  156 
2963.  6C6 
2985.  992 
3002.  616 
3012.  854 

2941.  681 
2953.  008 
2950.  979 
2947.  634 
2963.  250 
2966.  971 

2839.  997 
286A  880 
m2892.  382 
285A  655 
2882.  899 
*2902.203 
2872.683 
2892.  657 
2907.  993 

2799.  841 
2809.  103 
*2821.  452 
*2830.  793 
2791.  085 
280a015 
*2821.  462 
2817.  969 
2822.  649 
*2830.  793 
2836.  310 


A  10R 
A  8R 
A  6 

A  40R 
A  30R 
A  lOd 


A  20 
A  20 
A  15 
A  10 


A  20 
A  20 
A  20 
A  8 

A  5 
A  10 
A  3 
A  3 
A  10 
A  10 

A  15 
A  7 
P  Mn  II 
A  30 
A  20 
A  25 
A  30 
A  20 
A  15 

A  50 
A  25 
A  20 
A  20 
A  20 
A  20 
A  20 
A  30 
A  30 
A  20 
A  20 


Low  High 


0.  00  4.  42 
0.  00  4.  41 
a  00  4.41 


Multiplet 

(No) 


o‘S  -y  *P« 
(1) 


a  «S  —  2  *D° 
(2) 


a  *D  — x  «F°t 
(3) 


a  »D  -i  «P° 
(4) 


a  «D  -v  *P° 
(5) 


a  "D  — z  eD° 

(6) 


Air 

2782.  711 
2813.  989 
2828  762 

2771.  430 

2790.  353 
2804.  095 
2813  481 
2789.  192 
2818.  919 
2802.  454 
2812.  840 
2818.  770 

2760.  920 
2776.  218 
2787.  813 
2778  544 
2789.  355 
2796.  938 

2791.  707 


2940.  331 
2925.  58 
2914.  599 

2726.  13 
2713.  320 
2703.  840 

2584.  302 
2584.  100 
2595.  763 
2592.  944 
2572.  755 
2575.  509 


2779.  993 
2797.  094 
2804.  929 
2808.  385 

2773.  659 
2773.  021 

2655.  787 
2676.  326 


A  50h 
A  12h 
A  6h 


A  20 
A  20? 

A  25 
A  10 
A  10? 

A  20? 

A  20 

A  lOOhl 
A  80hl 
A  ■  15h 
A  60h 
A  15hw 
A  5? 

A  2h 


A  400Hw 
A  500hw 
A  600Hw 

A  lOOHw 
A  lOOHv 
A  40Hv 

A  100R 
A  10 
A  80R 
A  60R 
A  50R 
A  20R 


A  40 
A  5 


E 

P 

Low 

High 

2.  11 

6.  54 

2.  15 

6.  54 

2.  18 

6.  54 

2.  11 

6.56 

2.  13 

6.  56 

2.  15 

6.  56 

2.  17 

6.  56 

2.  13 

6.  56 

2.  18 

6.  56 

2.  15 

6.56 

2.  17 

6.  56 

2.  18 

6.56 

2.  11 

6.  58 

2.  13 

6.  58 

2.  15 

6.  58 

2.  13 

6.  58 

2.  15 

6.  58 

2.  17 

6.  58 

2.  15 

6.  58 

2.  31 

6.  51 

2.  29 

6.  51 

2.27 

6.  51 

2.  31 

6.84 

2.  29 

6.  84 

2.27 

6.  84 

2.  31 

7.  08 

2.  29 

7.  06 

2.  31 

7.  06 

2.  29 

7.  05 

Multiplet 

(No) 


4H-3HI  a‘D  —y  4D° 


X  a  *D  -t  'P* 
X  (9) 

X 

8 


z  *P°-/  *D 


X  z'P0-*  *P 
X  G2) 

X 

X 

X 

X 


H  a  <D  —w  *F°t 
X  (13) 

a 

a  4D  -v  *D°t 


23 


Mb  I — Coatinned  Mn  I — Continued 


I  A 

s 

Int 

E  P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

■ 

Ml 

Air 

2404.391 

mm 

2.88 

7.  82 

3H-4H 

o  ‘D  -z  »H° 

2468.  207 

A 

3.  12 

8.  12 

5X- 

o  ‘G  -  18° 

(16) 

2469.  407 

A 

40 

3.  12 

8.  12 

4X- 

(31) 

2461.  011 

A 

50 

3.  12 

a  13 

5X-5X 

a  4G  -p  ‘G°t 

2941.038 

A 

40 

a  12 

7.32 

5H-4M 

a  4G  —  tc  4F°t 

2460.  887 

A 

40h 

3.  12 

a  u 

4X-4X 

(32) 

2939.  904 

A 

20 

a  12 

7.  32 

4H-3H 

(17) 

2463.  005 

A 

30 

3.  12 

a  13 

3X-3X 

2934.020 

A 

30 

a  12 

7.  33 

3H-2M 

2462.  776 

A 

20 

3.  12 

a  13 

2X-2X 

2928.  678 

A 

40 

a  12 

7.  33 

2X-1X 

2942.  740 

A 

8 

a  12 

7.  32 

4H-4X 

2420.  403 

A 

30 

3.  12 

a  22 

Z‘  z  •  B 

a  *G  -«  ‘H0 

2430.  395 

A 

35 

3.  12 

a  20 

W  v  ! » ft 

(33) 

2935.643 

A 

15 

a  12 

7.33 

4X~3X 

o‘G  -p  *D°t 

2434.  208 

A 

35 

3.  12 

a  19 

(18) 

2435.  137 

A 

40 

3.  12 

a  19 

2X-3X 

2429.  233 

A 

30 

a  12 

a  20 

5X-5X 

2924.  430 

A 

10 

a  12 

7.34 

4H-3H 

o‘G  -u  *D°t 

2434.  071 

A 

30 

3.  12 

a  19 

W  J  ■  ;  y 

2923.  715 

A 

10 

a  12 

7.34 

3X-2X 

(19) 

2435.  511 

A 

20 

3.  12 

a  19 

■<  f  S  4  J3 

2919.  122 

A 

8 

a  12 

7.  35 

2H-1H 

2432.  898 

A 

7 

3.  12 

a  19 

fc  J  J  ■  J 

2435.  376 

A 

5 

3.  12 

a  19 

2907.  214 

A 

40 

a  12 

7.36 

5K-5H 

a  4G  — x  4G° 

*2902.  203 

A 

25 

a  12 

7.  37 

4X-4X 

(20) 

2420.  110 

A 

30 

3.  12 

a  22 

■,  ■  v  ,y 

a  *G  -u  *G°t 

2897.  990 

A 

10 

a  12 

7.  38 

3H-3H 

2424.  260 

A 

30 

3.  12 

a  21 

|  J  J?  J 

(34) 

2894.  625 

A 

10 

a  12 

7.  38 

2X-2X 

2428.  423 

A 

25 

3.  12 

a  20 

w  i  S  <  S 

2900.  545 

A 

20 

a  12 

7.37 

5H-4H 

2431.  520 

A 

40 

3.  12 

a  20 

2  A-2A 

2897.  797 

A 

15 

a  12 

7.  38 

4H-3H 

2423.  099 

A 

5Fe? 

3.  12 

a  21 

5X-4X 

2895  188 

A 

8 

a  12 

7.  38 

3X-2X 

2428.  286 

A 

8 

3.  12 

8.  20 

2908.878 

A 

10 

a  12 

7.36 

4H-5H 

2431.  915 

A 

10 

3.  12 

a  20 

2902.399 

A 

5 

a  12 

7.37 

3X-4X 

*2421.  265 

A 

20d 

3.  12 

a  22 

2897.428 

A 

5 

a  12 

7.38 

2X-3X 

* 

2352.  937 

A 

20h 

a  12 

a  36 

5X-5X 

a  *G  -t  4G° 

2806.  136 

A 

30 

a  12 

7.  52 

5H-6H 

a  4G  -x  4H°t 

2350.  352 

A 

lOhs 

3.  12 

a  37 

4X-4X 

(35) 

2804.363 

A 

15 

a  12 

7.  52 

4H-5H 

(21) 

2346.  497 

A 

5hs 

a  12 

a  38 

3X-3X 

2802.  805 

A 

15 

a  12 

7.  53 

3A-4A 

2802.  168 

A 

10T 

a  12 

7.53 

2%-3A 

2802.399 

A 

5? 

a  12 

7.52 

5H-4K 

a  4 G  -y  »G°t 

2815.  018 

A 

8 

a36 

7.75 

1X-2X 

o‘P  —IB  #D°t 

2806.794 

A 

10 

a  12 

7.52 

4H-3X 

(22) 

2815.  609 

A 

8h 

3.37 

7.75 

ox- IX 

(36) 

2811.  337 

A 

4h 

3.  36 

7.75 

2X-2X 

2692.655 

A 

20 

a  12 

7.70 

5H-4X 

a  4G  -»  4F°t 

2812.  933 

A 

2T 

3.36 

7.  75 

1X-1X 

2685.941 

A 

8H 

a  12 

7.72 

4X-3X 

(23) 

2817.  164 

A 

5h 

a  37 

7.75 

2687.400 

A 

8A 

a  12 

7.71 

3X-2X 

2625  284 

A 

8 

a  12 

7.82 

5X-4X 

a  4G  -z  *H°f 

263a  565 

A 

25 

a  12 

7.81 

4X-5X 

(24) 

2744.  268 

A 

6h 

3.75 

a  24 

3X-3X 

5  4D  -  24° 

2624.800 

A 

10 

a  12 

7.82 

3X-4X 

2749.  205 

A 

20h 

a  76 

a24 

2X-3X 

(37) 

A 

2 

a  12 

7.81 

3X-3X 

a  4G  -  8° 

273a  861 

A 

25 

a  frs 

a  25 

3X-4X 

6  *D  -  27° 

A 

8 

a  12 

7.  81 

2M-3H 

(25) 

(38) 

2625.  120 

A 

3 

a  12 

7.82 

5X-4X 

a  4G  -  9° 

2734.786 

A 

16 

Ate 

a  26 

3X-2X 

6  4D  -  28°f 

2626.635 

A 

20 

a  12 

7.82 

3M-4X 

(26) 

(39) 

2624.043 

A 

15+H 

a  12 

7.82 

5X-6X 

a  4G  —  u>  4H°t 

2729.420 

A 

10 

a  7  s 

a  27 

3X-3X 

6  4D  -  29°  f 

2618.  911 

A 

20 

a  12 

7.  83 

4X-5X 

(27) 

(40) 

A 

10 

a  12 

7.83 

3X-4X 

etch 

A 

25 

a  12 

7.83 

2X-3X 

A 

20 

4.21 

a  36 

6X-5X 

a  4H  -1  4G°t 

A 

20 

a  12 

7.84 

4X-3X 

o  4G  —  ll°t 

297a  114 

A 

8h 

4.23 

a  37 

5X-4X 

(41) 

(28) 

2979.  994 

A 

8h 

4.24 

a  38 

4X-3X 

2542.  491 

A 

10 

a  12 

7.97 

5X-4X 

a  4G  -x  »G°t 

2539.  642 

A 

9 

a  12 

7.98 

4X-3X 

(29) 

2997.  826 

A 

6H 

4.  31 

a  43 

4X-4X 

a‘F  -p  »G° 

A 

20 

a  12 

7.99 

5X-6X 

a  4G  -p  4H°t 

A 

2hu? 

4.  33 

a  44 

3X-3X 

(42) 

A 

8 

a  12 

a  00 

4X-5X 

(30) 

A 

7H 

4.  33 

a  43 

3X-4X 

Wr  Ttfr  1 

A 

10 

a  12 

a  01 

3X-4X 

A 

7 

a  12 

a  oi 

2X-3X 

Strongest  Unclassified  Lines  of  Mn  i 
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I  P  15.57  Anal  A  List  B  September  1951 
REFERENCE 

A  C.  W.  Curtis,  Phys.  Rev.  S3,  474  (1938)  and  J.  Opt.  Soc.  Am.,  42,  300  (1952).  WL,I,T,IP 


Mn  H 


Mn  n 


I  A 

Ref 

Int 

E 

P 

n 

Multiplet 

(No) 

1  A 

Ref 

Int 

E 

p 

j 

Multiplet 

(No) 

Low 

. 

High 

Low 

High 

Air 

Vac 

2576.  107J 

A 

400 

EXQl 

4.  79 

3-4 

0  ’S  -2  ’P° 

1853.  271 

A 

25 

1.  77 

8.43 

a  *D  —  y  5P°t 

2593.  731 

A 

300 

0.00 

4.  76 

3-3 

(1) 

1857.  918 

A 

20 

1.  80 

a  45 

(125 

2605.  697 

A 

1000 

EmQI 

4.  74 

3-2 

1861.  663 

A 

10 

1.  82 

a  46 

1862.  517 

A 

10 

1.  80 

a  43 

2305.  001 

A 

8 

5.  35 

3-3 

a  ’S  -  z  »P° 

1864.  403 

A 

10 

1.  82 

a  45 

2298.  954 

A 

3 

0.00 

5.  37 

3-2 

(2) 

1865.  831 

A 

10 

1.  84 

8.46 

i  i 

Vac 

1733.  557 

A 

15 

1.  77 

a  89 

4-4 

a  »D  -V  5D°t 

1197.  172 

A 

40 

0.  00 

10.  31 

3-4 

0  7S  -y  tP° 

1734.  491 

A 

12 

1.  80 

a  92 

3-3 

(13) 

1199.  388 

A 

25 

10.  29 

3-3 

(3) 

173a  349 

A 

4 

1.82 

a  93 

2-2 

1201.  124 

A 

20 

0.00 

10.  28 

3-2 

1377.  938 

A 

15 

1.  77 

10. 73 

4-3 

r  »D  -w  sP°t 

1162.  017 

A 

50 

0.00 

10.  62 

3-4 

O 

Cn 

r- 

H 

I 

GO 

O 

1382.  298 

A 

1.  80 

10. 73 

3-2 

(14) 

1163.  325 

A 

40 

0.  00 

10.  61 

3-3 

(4) 

1383.  055 

A 

4 

1.  80 

10. 73 

3-3 

1164.  211 

A 

30 

0.00 

10.60 

3-2 

1385.  892 

A 

10 

1.  82 

10. 73 

2-2 

lisa  502 

A 

50 

1.  77 

12.  16 

4-5 

a  5D  -1  SF° 

Air 

1192.  313 

A 

40 

1.  80 

12.  16 

3-4 

(15) 

2949.  201 

A 

1000 

1.  17 

5.  35 

2-3 

a  ‘S  -  z  >P° 

1194.  998 

A 

30 

1.  82 

12.  16 

2-3 

2939.  302 

A 

1.  17 

5.  37 

2-2 

(5) 

1196.  724 

A 

25 

1.  84 

12.  16 

1-2 

293a  051 

A 

500 

1.  17 

a  38 

2-1 

1197.  570 

A 

10 

1.85 

12.  16 

0-1 

Vac 

1062.  507 

A 

30 

1.77 

13.  39 

4-5 

a  »D  —  p  *F° 

1291.  584 

A 

10 

1.  17 

10.73 

2-3 

a  *S  —  w  *P° 

1065.  564 

A 

25 

1.  80 

13.39 

3-4 

(16) 

1290.  926 

A 

10 

1.  17 

10.  73 

2-2 

(6) 

1067.  729 

A 

23 

1.  82 

13.  39 

2-3 

1290.  525 

A 

8 

1.  17 

10.  74 

2-1 

1069.  110 

A 

20 

1.  84 

13.  39 

1-2 

1069.  775 

A 

10 

1.  85 

13.39 

0-1 

102a  546 

A 

20 

1.  17 

la  23 

2-3 

a  ‘S  —  u  SP° 

1027.  995 

A 

18 

1.  17 

13.  18 

2-2 

(7) 

100a  012 

A 

22 

1.77 

14.08 

4-5 

0  ‘D  -r  *F° 

1030.  866 

A 

10 

1.  17 

la  14 

2-1 

1005.  714 

A 

22 

1.  80 

14.  08 

3-4 

(17) 

1007.  622 

A 

15 

1.  82 

14.08 

2-3 

1000.  956 

A 

25 

1.  17 

13.  50 

2-3 

a  6S  -t  »P° 

100a  859 

A 

12 

1.  84 

14.  08 

1-2 

1005.  019 

A 

20 

1.  17 

13.  45 

2-2 

(8) 

1009.  463 

A 

10 

1.  85 

14.  08 

0-1 

1007.  530 

A 

15 

1.  17 

ia*2 

2-1 

982.  901 

A 

25 

1.  17 

la  73 

2-3 

a  SS  -«  »P° 

Air 

983.  240 

A 

20 

1.  17 

13.  73 

2-2 

(9) 

2701.  693 

A 

250 

3.  40 

7.  97 

6-6 

a  ‘G  -t  *G°t 

983.  403 

A 

15 

1.  17 

13.  72 

2-1 

2705.  727 

A 

150 

3.  40 

7.  96 

5-5 

(18) 

270a  445 

A 

100 

3.  41 

7.  96 

4-4 

2710.  332 

A 

100 

3.  41 

7.  96 

3-3 

2711.  632 

A 

80 

3.  41 

7.96 

2-2 

1915.  095 

A 

30 

1.  77 

8.  21 

4-5 

a  5D  -z  5F°t 

2703.  977 

A 

40 

a  40 

7.  96 

6-5 

1921.  245 

A 

25 

1.  80 

8.  23 

3-4 

no) 

2707.  542 

A 

40 

3.  40 

7.  96 

5-4 

1926.  579 

A 

15 

1.  82 

8.  23 

2-3 

2709.  969 

A 

30 

a  41 

7.  96 

4-3 

1931.  408 

A 

10 

1.  84 

8.  23 

1-2 

2711.  566 

A 

100 

3.  41 

7.  96 

3-2 

1911.  395 

A 

12 

1.  77 

a  23 

4-4 

1919.  639 

A 

7 

1.  80 

8.  23 

3-3 

2610.  202 

A 

200 

3.  40 

a  13 

6-7 

a  5G  -z  'H' 

1926.  938 

A 

1.  82 

a  23 

2-2 

2613  142 

A 

200 

3.  40 

8.  12 

5-6 

(19) 

2625.  606 

A 

200u 

3.  41 

a  11 

4-5 

1907.  838 

A 

8 

1.  80 

a  27 

3-3 

0  5 D  -z  8D°f 

2632.  353 

A 

200 

3.  41 

a  09 

3-4 

191A  638 

A 

6 

1.  82 

8.  26 

2-2 

(11) 

263a  173 

A 

200 

3.  41 

a  os 

2-3 

192a  341 

A 

10 

1.  84 

a  26 

1-1 

2616.  506 

A 

30 

3.  40 

a  12 

6-6 

1914.  676 

A 

12 

1.  82 

a  27 

2-3 

2624.  760 

A 

10 

3.  40 

a  11 

5-5 

1923.  059 

A 

10 

1.  84 

a  26 

1-2 

2632.  011 

A 

15 

3.  41 

a  09 

4-4 

1925.  556 

A 

10 

1.  85 

a  26 

0-1 

263a  127 

A 

r3) 

a  41 

a  08 

3-3 

25 


Mn  H — Continued  Mn  II — Continued 


E  P 

■ 

wmmm 

mmmm 

E 

p 

HE 

I  A 

Fef 

Int 

ftim*  CivTD  ** 

■Blip 

Ref 

Int 

I  I 

Multiplet 

Low 

High 

Low 

High 

(No) 

1 

H 

i'v 

Air 

M 

Vac 

266a  640 

A 

Eua 

a  21 

6-5 

a  »G  —  i  »F°t 

1111.  898 

A 

10 

a  40 

14.  50 

6-5 

a  fG  -v  5F°t 
(31) 

256&  604 

A 

200u 

a  40 

a  23 

5-4 

(20) 

111a  232 

A 

9 

a  40 

14.  49 

5-4 

2556.  572 

A 

lOOu 

a  41 

a  23 

4-3 

1114.  437 

A 

8 

a  41 

14.  48 

4-3 

2557.  540 

A 

60u 

a  41 

a  23 

3-2 

2559.  677 

A 

lOu 

3.  41 

a  23 

2-1 

Air 

2565.  219 

A 

100 

a  40 

a  21 

5-5 

2551.  849 

A 

40 

a  69 

8.  52 

2-2 

a  *P  -z  »P°t 

2559.  416 

A 

a  41 

a  23 

4-4 

2540.  752 

A 

9u 

3.  69 

8.  54 

2-1 

(32) 

2556.  893 

A 

40u 

a  41 

a  23 

3-3 

2606.  116 

A 

8 

3.  79 

8.  52 

1-2 

2557.  596 

A 

(5) 

8u 

a  41 

a  23 

2-2 

2566.  034 

A 

a  41 

a  21 

4-5 

2559.  745 

A 

lOu 

a  41 

a  23 

3-4 

*2722.  095 

A 

60 

3.  70 

8.  23 

1-2 

a  »P  -z  ‘F°t 

2716.  795 

A 

40 

3.  69 

8.  23 

3-3 

(33) 

251 a  597 

A 

8 

a  40 

a  31 

5-4 

a  SG  -  *  sD°t 

2719.  736 

A 

30 

3.  69 

8.  23 

2-2 

2535  657 

A 

15 

3.  41 

a  27 

4-3 

•  (21) 

2724.  462 

A 

50 

3.  70 

8.  23 

1-1 

2542.  922 

A 

30u 

3.  41 

a  26 

3-2 

2717.  525 

A 

30 

3.  69 

8  23 

3-2 

254a  458 

A 

30u 

a  41 

a  26 

2-1 

*272i  095 

A 

3.  69 

8  23 

2-1 

2541.  113 

A 

30u 

a  41 

a  26 

3-2 

a«G  »S°t 

2672.  581 

A 

200 

3.  69 

8.  31 

3-4 

0  4P  -2  »D°t 

(22) 

2695.  363 

A 

30 

3.  69 

8  27 

2-3 

(34) 

Vac 

2705.  557 

A 

10? 

3.  70 

8  26 

1-2 

*1236.  148 

A 

25 

a  40 

13.  39 

6-5 

a‘G  -v  *F# 

269a  191 

A 

40 

3.  69 

8  27 

3-3 

1236.  545 

A 

15 

3.  40 

ia  39 

5-4 

(23) 

2701.  035 

A 

20 

3.  69 

8  26 

3-2 

1235  770 

A 

20 

a  41 

13.  39 

4-3 

*ma  873 

A 

20 

/  a  41 
\a  41 

ia  39 
ia39 

3-2 

2-1 

2698.  984 
2701.  168 

A 

A 

25 

40 

a  69 

3.  69 

8  26 
8  26 

3-2 

2-2 

a  *P  —  z  »S°t 
(35) 

123a  952 

A 

30 

a  40 

1a  41 

6-6 

a‘G  -y  »G°t 

2603.  721 

A 

20 

3.  69 

8  43 

3-3 

a  4P  -y  4P°t 

1234  872 

A 

25 

a  40 

1a  40 

5-5 

(24) 

2594.  734 

A 

15 

3.  69 

a  45 

3-2 

(36) 

1235.  463 

A 

25 

a  41 

13.  40 

4-4 

2591.  432 

A 

10 

3.  69 

8.46 

2-1 

1235.  869 

A 

25 

a  41 

13.  39 

3-3 

*259a  899 

A 

20 

a  70 

8  45 

1-2 

*1235  148 

A 

25 

a  41 

13.  39 

2-2 

1234  507 

A 

8 

a  40 

13.  40 

6-5 

240a  853 

A 

15u 

a  69 

8  81 

3-3 

0 4P  — x  4P°f 

1235.  273 

A 

10 

3.40 

13.  40 

5-4 

2412.  735 

A 

lOu 

3.  69 

8  80 

3-2 

(37) 

1235.  793 

A 

10 

a  41 

13.  39 

4-3 

2417.  939 

A 

lOu 

a  69 

8  80 

2-1 

a  *G—  11  «F°t 

2410.  584 

A 

25u 

a  69 

8  81 

2-3 

1222.  785 

A 

30 

3.  40 

13.  50 

6-5 

2416.  344 

A 

25u 

a  70 

8  80 

1-2 

1224  733 

A 

28 

a  40 

13.  48 

5-4 

(25) 

122a  397 

A 

25d? 

3.41 

13.47 

4-3 

2373.  358 

A 

50u 

3.  69 

8.  89 

3-4 

a,p(3-8rDut 

1227.  638 

A 

23 

a  41 

13.  46 

3-2 

2360.  096 

A 

10 

3.69 

8.  92 

3-3 

122a  423 

A 

20 

a  41 

ia  46 

2-1 

2358.  447 

A 

15 

3.  69 

8.  93 

2-2 

2359.  456 

A 

8 

3.  70 

8  93 

1-1 

1199.  341 

A 

40 

a  40 

13.  69 

6-7 

0  5G  -y  »JI°t 

Vac 

1201.  570 

A 

40 

a  40 

13.  68 

5-6 

(26) 

a  4P  -r  »P°t 

1203.  252 

A 

30 

a  41 

13.  66 

4-5 

1679.  564 

A 

15 

3.  69 

11.04 

3-3 

1204.  619 

A 

25 

a  41 

13.  65 

3-4 

1689.  488 

A 

15 

3.  69 

11.  00 

3-2 

(39) 

1205.  423 

A 

a  41 

ia  65 

2-3 

1680.  400 

A 

10 

a  69 

11.  04 

2-3 

mm 

1691.  246 

A 

8 

a  70 

11.00 

1-2 

1195.  973 
*119a  333 

A 

A 

a  40 
a  40 

ia  72 
13.  72 

6-5 

5-4 

a  4 G  -<  5F° 

(27) 

1258.  028 

A 

15 

a  69 

13.  50 

3-3 

a»P  -t  »P°t 

1197.  14 

P 

Mn  11 

a  41 

13.  72 

4-3 

1264.  447 

A 

12 

a  69 

13.  45 

3-2 

(40) 

1197.  996 
119a  630 

A 

A 

10 

10 

a  41 
a  41 

ia7i 
13.  71 

3-2 

2-1 

1268.  905 
1258.  514 

A 

A 

10 

15 

a  69 
a  69 

13.  42 
13.  50 

2-  1 
2-3 

*1196.  333 

A 

25 

a  40 

13.  72 

5  —  5 

126a  387 

A 

lOd? 

a  70 

ia  45 

1-2 

1196.  517 

A 

HE® 

a  41 

ia  72 

4-4 

1254.  410 

A 

15 

3.  69 

13.53 

3-4 

a  4P  -1  ‘D°t 

1165.  823 

A 

25 

a  40 

ia  99 

6-6 

a4G  -x  4G°f 

1256.  957 
1259  561 

A 

A 

10 

g 

3.  69 

3.  70 

13.  51 
13  50 

2-3 

1  —  2 

(41) 

1167.  130 

A 

20 

a  40 

13.  98 

5-5 

(28) 

1256.  468 

A 

8 

a  69 

13.  51 

3-3 

116a  254 
1169.  280 
1169.  531 

A 

A 

A 

15 

15 

15 

a  41 
a  41 

3.41 

ia  97 
13.  96 
ia  96 

4—4 

3-3 

2-2 

1259.  046 
1261.  282 

A 

A 

12 

8 

a  69 
a  70 

13.  50 
13.49 

2-2 

1-1 

116a  157 

A 

10 

a  40 

ia  99 

5-6 

1241.  626 

A 

10 

a  69 

13.  63 

3-4 

a  ‘P  —  w  4D°  f 

0  4G  -*  sF°t 

1245.  551 

A 

15 

a  69 

13.  60 

2-3 

(42) 

1161.  295 

A 

20 

a  40 

14.  03 

6-5 

1247.  659 

A 

15 

a  69 

ia  59 

2-2 

1161.  764 

A 

20 

a  40 

14.03 

5-4 

(29) 

1229.  653 

A 

25 

3.  69 

18  73 

3-3 

a4P  -*  ‘P°t 

1156.345 

A 

30 

a  40 

14.08 

6-5 

a  *G  -r  4F° 

1230.  152 

A 

15 

a  69 

ia  73 

3-2 

(43) 

1156.  658 

A 

25 

a  40 

14.  08 

5-4 

(30) 

1230.  873 

A 

10 

a  69 

ia  72 

2-1 

1166.  834 

A 

20 

a  41 

14.  08 

4-3 

1230.  106 

A 

20 

a  69 

13.  73 

2-3 

♦116a  900 

A 

20 

/  a  41 
la  41 

14  08 
14  08 

3-2 

2-1 

1231.  101 

A 

8 

a  70 

ia  73 

1-2 

26 
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Air 

2685. 882  A 
2689.  787  A 
2693. 564  A 

2499.  003  A 
2507.  598  A 
2516. 741  A 


2751.  123  A 
2765. 431  A 
2776. 525  A 

2548. 255  A 
2545.  160  A 
2542. 651  A 

2387.  004  A 
2395. 387  A 
2401. 717  A 


2961.  688  A 

*2958.  939  A 

2952. 873  A 

2955.  126  A 

2956.  166  A 

2956.  978  A 

2956. 006  A 

*2958  939  A 

2897. 066  A 
2927. 231  A 
2902.  899  A 

2927. 394  A 
2934. 724  A 

2816. 327  A 
3611.  283  A 

2805. 207  A 
2811. 434  A 
2808  443  A 

2639.  850  A 

2655.  920  A 

*2667. 033  A 
2673.  381  A 

2677.  851  A 

2651. 039  A 
2666. 893  A 
2674. 987  A 
2679.  165  A 

2648  941  A 

2652. 496  A 
2647.  626  A 

2589. 726  A 
*2598.  899  A 

2603. 036  A 
2594. 400  A 
2599. 036  A 
2601. 521  A 
2600. 283  A 


40u  3.  77 
50u  3.  79 
20  3. 80 


30  3.  89 

13  3. 91 

lOu  3.  92 

8u  3.  89 

30u  3.  91 

8u  3. 92 


Multiplet 

(No) 


8  36 

6-6 

8  38 

5-5 

8  38 

4-4 

8.  71 

6-5 

8.  71 

5-4 

8.  71 

4-3 

8.  21 

4-5 

8.  23 

3-4 

8  23 

4-4 

8.23 

3-3 

8.  23 

2-2 

8  23 

1-1 

8.  23 

3-2 

8.23 

2-1 

8.  31 

4-4 

•H  —  z 

«H°t 

(44) 

'H  -z 

«G°t 

(45) 

»F  -z 

»F°f 

(46) 

SF  -z 

«D°1 

(47) 

»F  -y 

*D°1 

(48) 

8.  68 

2-3 

8  67 

1-2 

8  66 

0-1 

8.  70 

4-4 

8.  68 

3-3 

8.  67 

2-2 

8.  66 

1-1 

I  A 

Ref 

Air 

2548.  749 

A 

2537.  921 

A 

2534.  219 

A 

2534  097 

A 

2533.  329 

A 

2531.  795 

A 

2553.  266 

A 

2538.  044 

A 

2532.  779 

A 

2530.  719 

A 

Vac 

1305.  628 

A 

*1313.  766 

A 

1306.  814 

A 

*1313.  766 

A 

1287.  978 

A 

*1292,  866 

A 

*1295.  150 

A 

1291.  702 

A 

*1295.  150 

A 

1289.  132 

A 

*1292.  866 

A 

1294.  803 

A 

*1275.  973 

A 

*1277.  120 

A 

*1277.  817 

A 

*1275.  973 

A 

*1277.  817 

A 

1278.  749 

A 

1279.  089 

A 

1275.  102 

A 

*1276.  772 

A 

*1277.  120 

A 

*1276  238 

A 

*1276.  772 

A 

*1276.  238 

A 

Air 

2889.  605 

A 

2889.  528 

A 

2886.  670 

A 

2879.  485 

A 

2892.  385 

A 

2898.  703 

A 

2887.  882 

A 

2894.  905 

A 

2665.  178 

A 

2683.  835 

A 

2685.  987 

A 

2674.  442 

A 

2680.  336 

A 

2684.  539 

A 

2466.  216' 

k  A 

2466.  417 

V 

2467.  979 

\ 

■ 

4.  05 

&  89 

4-4 

4.  06 

8.  92 

3-3 

4.  06 

8.  93 

2-2 

4  06 

8.  93 

3-2 

4  06 

8.  93 

2-1 

4  05 

8.  93 

1-0 

4  06 

8.  89 

3-4 

4  06 

8.  92 

2-3 

4.  05 

8.  93 

1-2 

4.  05 

8.  93 

0-1 

4.  05 

13.  50 

4-3 

4  06 

13.  45 

3-2 

4.  06 

13.  50 

3-3 

4.  06 

13.  45 

2-2 

4.  05 

13.  63 

4-4 

4  06 

13.  60 

3-3 

4.  06 

13.  59 

2-2 

4.  05 

13.  60 

4-3 

4  06 

13.  59 

3-2 

4  06 

13.  63 

3-4 

4.  06 

18  60 

2-3 

4.  05 

13.  59 

1-2 

4.  05 

13.  72 

4-5 

4.  06 

13.  72 

3-4 

4.  06 

13.  72 

2-3 

4.  05 

13.72 

4-4 

4.  06 

13.  72 

3-3 

4.  06 

13.  71 

2-2 

4.  05 

13.  71 

1-1 

4.  05 

13.  73 

4-3 

4.  06 

13.  73 

3-2 

4.06 

13.  72 

2-1 

4.  06 

13.73 

3-3 

4.06 

13.  73 

2-2 

4.  06 

13.  73 

2-3 

4.  09 

8.  36 

5-6 

4.  10 

8.  38 

4-5 

4.  11 

8.  38 

3-4 

4.  09 

8.  38 

5-4 

4.  10 

8.  37 

4-3 

4.  U 

8.  37 

3-2 

4  10 

8.38 

4-4 

4.  li 

8.  37 

3-3 

4.  09 

8.  72 

5-5 

4.  10 

8.  70 

4-4 

4.  11 

8.  70 

3-4 

4.  09 

8.  71 

5-5 

4.  10 

8.  71 

4-4 

4.11 

8.  71 

3-3 

4.  09 

9.  10 

5-4 

4.  10 

9.  11 

4-3 

4.  11 

9.  11 

3-2 

Multiplet 

(No) 


b  ‘D  —  w  »D°t 
(57) 


b  »n  -t  «F°t 

(58) 


b  _s  »p°f 
(59) 


a  JG  - z  >F° 
(61) 
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Mn  n — Continued  Mn  n — Continued 


I  A 

E  P 

J 

Multiplet 

(No.) 

D 

Ref 

Int 

E  P 

B 

Multiplet 

(No.) 

Low 

High 

Low 

High 

Air 

Vac 

2785.  046 

A 

15 

4.  29 

a  72 

5-5 

6  »G  -y  sF°t 

1335.  268 

A 

25 

4  79 

14.  04 

4-3 

z  7P°-fc  ’8 

2809.  188 

A 

15 

4  31 

a  70 

4-4 

(65) 

1330.  606 

A 

12 

4.  76 

14.  04 

3-3 

(79) 

1327.  476 

A 

12 

4.  74 

14  04 

2-3 

2795.  167 

A 

lOOu 

4  29 

a  7i 

5-5 

6  *G  —  z  »G°t 

2805.  359 

A 

40u 

4  31 

a  7i 

4-4 

(66) 

1323.  745 

A 

15 

4.  79 

14  12 

4-5 

z  7P°  — ft  7D 

2815.  025 

A 

30 

4  32 

a  7i 

3-3 

1323.  758 

A 

(2) 

4.  79 

14.  12 

4-4 

(80) 

1323.  784 

A 

15 

4.  79 

14.  12 

4-3 

2568.  519 

A 

lOu 

4  29 

9.  10 

5-4 

5  JG  —y  »F°t 

*1319.  209 

A 

10 

4.  76 

14  12 

3- 

2571.  894 

A 

10 

4  31 

9.  11 

4-3 

(67) 

*1316.  155 

A 

9 

4.  74 

14  12 

2- 

Air 

2934.  420 

A 

20 

4  48 

a  68 

2-3 

ft  ‘P  —y  sF°t 

2976.  479 

A 

25 

4.  91 

9.  06 

3-3 

ft  »D  -y  sD°t 

2951.  871 

A 

5 

4  49 

a  67 

1-2 

(68) 

2976.  864 

A 

20 

4.  91 

9.  06 

2-2 

(81) 

297a  988 

A 

15 

4.  92 

9.  06 

1-1 

2900.  154 

A 

100 

4.  48 

a  73 

2-3 

5  »P  -z  sD°f 

2976.  402 

A 

10 

4.  91 

9.  06 

3-2 

2891.  333 

A 

25 

4.  49 

a  76 

1-2 

(69) 

2977.  822 

A 

4.  91 

9.  06 

2-1 

2885.  131 

A 

15 

4  50 

a  77 

■TBilL 

2883.  823 

A 

15 

4.  48 

a  76 

2-2 

2951.  170 

A 

25 

4.  91 

9.  10 

3-4 

ft  ‘D  -y  >F° 

2879.  844 

A 

15 

4  49 

a  77 

1-1 

2943.  140 

A 

25 

4.  91 

9.  11 

2-3 

(82) 

2943.  894 

A 

25 

4.  92 

9.  11 

1-2 

2656.  173 

A 

20u 

4  48 

9.  12 

2-1 

6  SP  —  z  »S° 

2942.  683 

A 

8 

4.  91 

9.  11 

3-3 

2662.  541 

A 

15 

4.  49 

9.  12 

1-1 

(70) 

2942.  752 

A 

4.  91 

9.  11 

2-2 

*2667.  033 

A 

25 

4  50 

9.  12 

0-1 

2768.  449 

A 

50 

4.  91 

9.  37 

3-2 

6  »D  -y  5P°t 

2784.  216 

A 

20.1 

4.  91 

9.  35 

2-1 

(83) 

276a  855 

A 

4.  91 

9.  37 

2-2 

2812.  585 

A 

15 

4  67 

9.06 

3-3 

«>D  -y  >D°t 

2785.  235 

A 

7u 

4.  92 

9.  35 

1-1 

2812.  258 

A 

15 

4  67 

9.06 

2-2 

(71) 

2810.  243 

A 

10 

4  67 

9.  06 

1-1 

2813.  117 

A 

10 

4  67 

9.06 

2-1 

Vao 

2789.  984 

A 

50u 

4.  67 

9.  10 

3-4 

o  SD  -y  «F°t 

1494.  754 

A 

20 

5.  37 

13.63 

5-4 

o‘F  —w  6D°t 

2782.  146 

A 

30u 

4  67 

9.  11 

2-3 

(72) 

1499.  953 

A 

20 

5.  37 

13.  60 

4-3 

(84) 

277A  993 

A 

30u 

4.67 

9.  11 

1-2 

1499.  843 

A 

8 

5.  36 

13.59 

3-2 

1478.  588 

A 

25 

5.  37 

13.  72 

5-5 

a  *F  -1  ‘F°t 

1478.  795 

A 

22 

5.  37 

13.  72 

4-4 

(85) 

2796.  117 

A 

30 

4  79 

9.  20 

4-3 

z’P°-«  7S 

15.  36 

13.  72 

3-3 

2775.  652 

A 

75 

4.  76 

9.  20 

3-3 

(73) 

15.  35 

13.  71 

2-2 

2762.  080 

A 

30 

4  74 

9.  20 

2-3 

1432.  785 

A 

40 

5.  37 

13.  99 

5-6 

a  ‘F  -x  sG°f 

2452.  489 

A 

50u 

4  79 

9.  82 

4-5 

z7P°-«  7D 

1434.  443 

A 

30 

5.  37 

13.  98 

4-5 

(86) 

2437.  369 

A 

50u 

4  76 

9.  82 

3-4 

(74) 

1434.  257 

A 

10 

5.  37 

13  98 

5-5 

2427.  378 

A 

30u 

4  74 

9.  82 

2-3 

2453.  134 

A 

30u 

4.  79 

9.  82 

4-4 

1425.  932 

A 

12 

5.  37 

14.  03 

5-5 

a  ‘F  -s  »F°t 

2437.  848 

A 

40u 

4  76 

9.  82 

3-3 

1426.  325 

A 

10 

5.  37 

14.  03 

4-4 

(87) 

2427.  720 

A 

40u 

4.  74 

9.  82 

2-2 

2453.  620 

A 

lOu 

4  79 

9.  82 

4-3 

*1418.  480 

A 

15 

5.  37 

14.  08 

5- 

a  *F  -r  *F°t 

2438.  188 

A 

30u 

4  76 

9.  82 

3-2 

*1418.  632 

A 

12 

5.  37 

14.  08 

4- 

(88) 

2427.  941 

A 

50u 

4  74 

9.  82 

2-1 

*1415.  755 

A 

35 

5.  36 

14.  08 

3- 

Vac 

1697.  181 

A 

20 

4  79 

12.06 

4-3 

z7P °-f  7S 

Air 

1689.  614 

A 

15 

4  76 

12.  06 

3-3 

(75) 

2578.  812 

A 

25 

5.  35 

10.  14 

3-4 

z‘P°-e  ‘Df 

1684.  576 

A 

10 

4  74 

rasa 

2-3 

2585.  892 

A 

20 

5.  37 

10.  14 

2-3 

(89) 

2590.  301 

A 

10 

5.  38 

10.  14 

1-2 

1636.  755 

A 

25 

4  79 

12.  33 

4-5 

z  »P °-f  ’Dt 

2578.  286 

A 

10 

5.  35 

10.  14 

3-3 

1629.  867 

A 

20 

4  76 

12.  33 

3-4 

(76) 

2585.  454 

A 

12 

5.  37 

10.  14 

2-2 

1625.  278 

A 

10 

4  74 

12.  33 

2-3 

2589.  996 

A 

10 

5.  38 

10.  14 

1-1 

1636.  869 

A 

15 

4  79 

12.  33 

4-4 

1629.  940 

A 

10 

4.  76 

12.  33 

3-3 

Vac 

ran 

EESEa 

2-2 

1816.  881 

A 

10 

5.  35 

12.  15 

3-2 

z‘P °-f  ‘S 

\4  74 

12.  33 

2-1 

1820.  648 

A 

9 

5.  37 

12.  15 

2-2 

(90) 

1823.  049 

A 

8 

5.  38 

12.  15 

1-2 

1442.  595 

A 

25 

4  79 

13.  35 

4-3 

Z  'P °-g  7S 

1437.  125 

A 

15 

4  76 

13.  35 

3-3 

(77) 

1744.  842 

A 

15 

5.  35 

12.  43 

3-4 

z‘P °-f  ‘Df 

1433.  497 

A 

15 

4  74 

13.  35 

2-3 

174a  130 

A 

12 

5.  37 

12.  43 

2-3 

(91) 

1747.  996 

A 

10 

5.  37 

12.  43 

2-2 

*1419.  612 

A 

40 

4  79 

13.  49 

4- 

z  'P °-g  ’D 

*1414.  402 

A 

4.  76 

13.  49 

3- 

(78) 

1541.  070 

A 

12 

5.  38 

13.  39 

1-2 

t>P°-g  ‘St 

*1410.  912 

A 

25 

4  74 

ia  49 

2- 

(92) 
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I  A 

Ref 

Int 

E 

P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Vac 

Air 

1417.  949 

A 

10 

5.  35 

14.  06 

3-2 

*  »P°-A  »Sf 

2707.  917 

A 

7.  97 

12.  53 

6-6 

z  ‘G°  —  e  >Gt 

1420.  239 

A 

8 

5.  37 

14.  06 

2-2 

(93) 

2704  046 

A 

7.  96 

12.  53 

5-5 

2701.  530 

A 

7  96 

12  53 

4  —  4 

2699.  852 

A 

10 

7.  96 

3-3 

1953.  234 

A 

40 

6.  88 

13.  20 

4-5 

c  5D  -w  *F°t 

2693  732 

A 

10 

7.  96 

12.  53 

2-2 

1947.  945 

A 

40 

6.  84 

13.  17 

3-4 

(94) 

1945.  150 

A 

25 

6.  80 

13.  15 

2-3 

1944.  168 

A 

15 

6.  78 

13  13 

1-2 

1944.  794 

A 

12 

6.  77 

13.  12 

0-1 

2806.  510 

A 

25 

3  13 

12.  53 

7-6 

z*H°  — f  K3t 

1960.  358 

A 

11 

6.  88 

13.  17 

4-4 

2797.  576 

A 

25 

3  12 

12.  53 

6-5 

1954.  855 

A 

12 

6.  84 

13.  15 

3-3 

2789.  304 

A 

12 

8.  11 

12.  53 

5-4 

1950.  919 

A 

15 

6.  80 

13.  13 

2-2 

2781.  936 

A 

20 

12.  53 

4-3 

1948.  277 

A 

10 

6.  78 

13  12 

1-1 

2453  582 

A 

12 

8.  13 

13.  15 

7-8 

z  ,H°-e  ‘It 

1942.  646 

A 

20 

6.  88 

13.  23 

4-3 

c  *D  -u  »P°t 

2452.  326 

A 

10 

3  12 

13.  15 

0-7 

(105) 

1946.  335 

A 

9 

6.  84 

13.  18 

3-2 

(95) 

2446.  393 

A 

10 

3  11 

13.  15 

5-6 

1930.  437 

A 

8 

6.  84 

13.  23 

3-3 

1936i.  717 

A 

10 

6.  80 

13  18 

2-2 

1862:  816 

A 

20 

6.  88 

13.  50 

4-3 

e  ‘D  -l  ‘P°f 

2862.  404 

A 

20 

8.  21 

12.  53 

5-6 

z  ‘F°  — <■  ‘Gf 

1865.  547 

A 

12 

6.  84 

13.  45 

3-2 

(96) 

2863  891 

A 

20 

3  23 

12.  53 

4-5 

(100) 

1865.  296 

A 

8 

6.  80 

13.  42 

2-1 

2871.  675 

A 

10 

8.  23 

12.  53 

3-4 

*1851.  597 

A 

15 

6.  84 

13.  50 

3-3 

2870.  665 

A 

10 

3  23 

12.  53 

2-3 

1856.  700 

A 

12 

6.  80 

13.  45 

2-2 

2860.  629 

A 

10 

■  V'UO'I 

5-5 

1859.  119 

A 

10 

6.78 

13  42 

1-1 

2863  097 

A 

10 

3  23 

13  53 

4-4 

1864.  617 

A 

15 

6.  88 

13.  50 

4-5 

c  »D  -u  »F°t 

1857.  018 

A 

10 

6.  84 

13.48 

3-4 

(97) 

*1851.  597 

A 

15 

6.  80 

13.  47 

2-3 

2893  532 

A 

15 

8.  27 

12.  53 

3-4 

z  *D°  —  e  Hif 

184&  160 

A 

10 

6.78 

13  48 

1-2 

2889.  312 

A 

10 

8.  26 

12.  53 

2-3 

(107) 

2883  811 

A 

15 

8.  26 

12.  53 

1-2 

1854.  903 

A 

20 

6.88 

13.  53 

4-4 

c  «D  -*  *D°t 

1848.  266 

A 

20 

6.  84 

13.  51 

3-3 

(98) 

1844.  080 

A 

6 

6.  80 

13.  50 

2-2 

1859.  444 

A 

8 

6.  88 

13.  51 

4-3 

2861.  536 

A 

20 

8.  36 

12.  68 

6-5 

z  *H°— e  »Gf 

1852.  810 

A 

10 

6.  84 

13.50 

3-2 

2867.  984 

A 

15 

8.  38 

12.  68 

5-4 

1847.  780 

A 

10 

6.  80 

13.49 

2-1 

2873  125 

A 

25 

3  38 

12.  68 

4-3 

1827.  079 

A 

50 

6.  88 

13.  63 

4-4 

c  «D  —  to  *D°t 

1823.  697 

A 

Kil 

6.  84 

13.  60 

3-3 

(99) 

1819.  750 

A 

9 

6.  80 

13.  59 

2-2 

2871.  532 

A 

10 

8.  38 

12.  68 

4-5 

z  *F°  — e  »Gf 

*1816.  287 

A 

20 

6.  78 

13.  58 

1-1 

2865.  182 

A 

15 

3  37 

12.  68 

3-4 

(109) 

1834.  573 

A 

25 

6.  88 

13.  60 

4-3 

2861.  300 

A 

15 

8.37 

12.  68 

2-3 

1828.  250 

A 

20 

6.  84 

13.  59 

3-2 

1822.  212 

A 

10 

6.  80 

13.  58 

2-1 

*1816.  287 

A 

20 

6.84 

13.  63 

3-4 

1815.  242 

A 

20 

6.  80 

13.  60 

2-3 

2814  561 

A 

10 

3  43 

12.  81 

3-3 

y  ‘P°  — e  *P 

1813  865 

A 

15 

6.  78 

13.  59 

1-2 

2822.  544 

A 

15 

8.45 

12.  82 

2-2 

(HO) 

1813.  287 

A 

10 

6.77 

13  58 

0-1 

2826.  281 

A 

10 

8.  46 

12.  82 

1-1 

2811.  970 

A 

10 

8.  43 

12.  82 

3-2 

1801.  272 

A 

50 

6.88 

13  73 

4-3 

c  5D  -s  »P°t 

2819.  980 

A 

10 

8.  45 

12.  82 

2-1 

1791.  884 

A 

25 

6.  84 

13.  73 

3-2 

(100) 

2825.  139 

A 

10 

8.  45 

12.  81 

2-3 

1784.  245 

A 

15 

6.  80 

13.72 

2-1 

2823  831 

A 

12 

8.46 

12.  82 

1-2 

1790.  788 

A 

6.  84 

13.  73 

3-3 

1783.  718 

A 

20 

6.  80 

13.  73 

2-2 

1778.  595 

A 

20 

6.78 

13  72 

1-1 

2913  716 

A 

20 

8.  73 

12.  97 

3-2 

z»D°-e  »Pf 

1725.  295 

A 

15 

6.88 

14  03 

4-5 

c  ‘D  -8  *F°t 

2933  379 

A 

8 

3  76 

12.  96 

2-1 

(111) 

1715.  982 

A 

12 

6.  84 

14  03 

3-4 

(101) 

*1714.  390 

A 

20 

6.88 

14.  08 

4- 

o  ‘D  -r  *F° 

*1704.  862 

A 

15 

6.  84 

14.  08 

3- 

(102) 

2917.  071 

A 

25 

9.82 

5- 

e  7D  -x  7F° 

*1697.  526 

A 

12 

6.  80 

14.  08 

2- 

2916.  150 

A 

25 

9.  82 

fail 

4- 

(112) 

*1692.  457 

A 

10 

6.  78 

14  08 

1- 

2913  454 

A 

25 

9.  82 

ran 

3- 

2914.  952 

A 

25 

9.  82 

14  05 

2- 
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REFERENCE 

A  M.  A.  Catalan  and  0.  Garcia-Riquelme,  unpublished  material  (October  1951).  W  L,  I,  T,  I  P 


Mn  in 


Mn  in 


I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No.) 

B 

■■ 

■ 

Multiplet 

(No.) 

Low 

High 

Vac 

Ml 

Air 

892.  380 

A 

Rl 

0.  00 

13.  83 

2)4-3)$ 

a  eS  -z‘P° 

206a  965 

A 

1000 

7.  81 

13.  78 

4K-5K 

a  —  2  ®F° 

89a  768 

A 

10 

0.  00 

13.  81 

2)4-2)$ 

(1) 

2077.  310 

A 

900 

7.  78 

13.  72 

3)4-4)$ 

(10) 

894.  627 

A 

8 

0.00 

13.  80 

2)4-1)$ 

2084.  159 

A 

800 

7.  75 

13  67 

2)4 -3)4 

2089.  992 

A 

600 

7.  72 

13.  63 

1)4-2)$ 

2095.  012 

A 

200 

7.  71 

13.  60 

0)4-i)4 

2090.  169 

A 

300 

7.  81 

13.  72 

4X-4H 

110a  157 

A 

20 

a  31 

14  45 

5)4-4)$ 

a  *G  —  *  4F°t 

2094  712 

A 

500 

7.  78 

13.  67 

3)4-3)$ 

1111.  104 

A 

10 

a  31 

14  43 

4)$-3)$ 

(2) 

2097.  870 

A 

500 

7.75 

13.  63 

2)4— 2)4 

Ilia  174 

A 

3.32 

14  41 

3)4-2)$ 

2099.  908 

A 

500 

7.  72 

13.  60 

1)4— 1)4 

2101.  038 

A 

200 

7.  71 

13.  58 

0)4 -0)4 

2107.  811 

A 

5 

7.  81 

13.  67 

4)4-3)$ 

210a  558 

A 

15 

7.  78 

13.  63 

3)4— 2)4 

1206.  425 

A 

■ 

3.  60 

13.83 

2K-3M 

o‘P  -z«P° 

2107.  853 

A 

15 

7.  75 

13.  60 

2)4- 1)4 

(3) 

2105.  982 

A 

10+1 

7.  72 

ia  58 

1)4— 0)4 

118a  305 

A 

■ . 

a  60 

14.03 

2)$-2)4 

a  4P  -z* P° 

2049.  597 

A 

500 

7.  81 

13.83 

4)4-3)$ 

a'D  -2*P° 

1192.  777 

A 

8 

a  6i 

13.  96 

i)4-i)4 

(4) 

2044.  486 

A 

300 

7.  78 

13.81 

3)4-2  'A 

(11) 

1191.  726 

A 

15 

a  60 

ia  96 

2)$-l)$ 

2038  874 

A 

100 

7.  75 

13.  80 

2)4-1)$ 

2037.  214 

A 

150  +  1 

7.  78 

13.  83 

3)4-3)$ 

2034  424 

A 

100+1 

7.  75 

13.  81 

2)4— 2)4 

2031.  439 

A 

100 

7.  72 

13.  80 

1)4-1)$ 

1228.  971 

A 

100 

3.99 

14.03 

3)4-2)$ 

a  *D  -z‘P° 

2027.  231 

A 

4 

7.  75 

13.  83 

2)4—3)$ 

1239.  244 

A 

50w 

4.00 

13.  96 

2  )$-i)4 

(5) 

2027.  016 

A 

5 

7.  72 

13.  81 

1)4— 2)4 

1230.  120 

A 

20w 

4. 00 

14  03 

tyi-V/i 

2026.  861 

A 

20 

7.71 

ia  80 

0)4-1)$ 

1219.  792 

A 

30 

a  99 

14.  11 

3)$-2)4 

a  ‘D  -z*D° 

Vac 

122a  825 

A 

20w 

4.00 

14  09 

2)$-i)$ 

(6) 

-4.972.  796 

A 

100 

7.  78 

14.  03 

3)4  — 2)4 

a  *D  -  z  ‘P® 

1986.  770 

A 

100 

7.  75 

13.  96 

2)4-1)$ 

(12) 

1179.  846 

A 

20 

a  99 

14  45 

W-W 

a  «D  -z  *F° 

1990.  158 

A 

3 

7.  72 

ia  93 

1)4 -0)4 

118a  870 

A 

26w 

4. 00 

14.  43 

2)4-3)$ 

(7) 

1963.  431 

A 

100 

7.  75 

14.  03 

2K — 2J4 

1186.  133 

A 

lOw 

4.00 

14  41 

2)4-2)$ 

1979.  709 

A 

1 

7.  72 

13.  96 

i  H  —  1  ^ 

1985.  717 

A 

300 

7.  71 

13.  93 

0)4-0)$ 

1956.  552 

A 

300 

7.  72 

14.  03 

1)4-2)$ 

1360.  704 

A 

1000 

5.38 

14  45 

4)4-4)$ 

a‘F  -z«F°t 

1975.  375 

A 

100 

7.  71 

13.  96 

0)4-1)$ 

1365.  206 

A 

800 

5.  38 

14  43 

3)$-3)$ 

(8) 

1369.  419 

A 

400 

5.39 

14  41 

2)4-2)$ 

1952.  430 

A 

1000 

7.  81 

14  14 

4)4— 4)4 

a  *D  —  z  *D® 

1371.  649 

A 

300 

5.39 

14  39 

l)4-l)$ 

1952.  285 

A 

500 

7.  78 

14.  10 

3)$-3)4 

(13) 

1364.  645 

A 

5 

5.38 

14  43 

4)4-3  )$ 

1940.  142 

A 

6+1 

7.  75 

14.  11 

2)4-2)$ 

136&  188 

A 

20 

5.  38 

14  41 

3)4-2)$ 

1940.  380 

A 

15 

7.  71 

14.  07 

0)4-0)$ 

1371.  567 

A 

5 

a  39 

14  39 

2)4- 1)4 

1963.  638 

A 

200 

7.  81 

14  10 

4)4-3)$ 

1949.  276 

A 

200 

7.  78 

14  11 

3)4-2)$ 

128a  666 

A 

5.38 

15.00 

4)4 -3)4 

a«F  -i'D" 

1947.  439 

A 

200 

7.  75 

14  09 

2)4-1)$ 

1287.  583 

A 

400 

6.38 

14  97 

3)4 -2)4 

(9) 

1944.  557 

A 

150 

7.  72 

14  07 

1)4-0)$ 

1291.  697 

A 

KiTH 

5.  39 

14  95 

2)4- 1)4 

1941.  227 

A 

500 

7.  78 

14  14 

3)4—4)$ 

1293.  649 

A 

5.  39 

14  93 

1943.  133 

A 

800 

7.  75 

14  10 

2)4-3)$ 

1284.  041 

A 

30 

6.38 

15.00 

3)4 -3)4 

1933.  426 

A 

100 

7.  72 

14.  11 

1)4-2)$ 

128a  674 

A 

50 

5.  39 

14  97 

2)4— 2)4 

1936.  483 

A 

200 

7.  71 

14.  09 

0)4- 1)4 

1291.  681 

A 

407 

5.39 

14  95 

1)4— 1)4 

30 


I  A 

Ref 

Air 

2409.  290 

A 

242a  697 

A 

2423.  490 

A 

2389.  023 

A 

240a  056 

A 

237a  840 

A 

2354.  659 

A 

235tt  507 

A 

234a  899 

A 

2374.  312 

A 

2365.  401 

A 

2227.  491 

A 

2220.  538 

A 

2215.  211 

A 

22ia  418 

A 

223a  061 

A 

222a  466 

A 

2220.  737 

A 

2027.  773 

A 

202i  125 

A 

20ia  373 

A 

20ia  261 

A 

203a  585 

A 

2029.  339 

A 

202a  154 

A 

2013.  442 

A 

2011.213 

A 

2011.  515 

A 

Vac 

1620.  624 

A 

1614.  170 

A 

1609.  187 

A 

1605.  545 

A 

1603.  231 

A 

160a  364 

A 

1627.  029 

A 

1619.  599 

A 

1613.  667 

A 

1609.  008 

A 

1617.  172 

A 

Mn  m — Continued 
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Int 


200 

100 

20 

300 

80 

20 

50 

80 

10 

200 

90 

1000 

900 

800 

600 

20 

20 

20? 

lOOOw 

300 

80 

30 

30 

80 

50 

100 

50 

20 


2000 

1000 

500u 

40u? 

30u? 

20 

6u? 

40u? 

20 

20u 

5 


E  P 

j 

Multiplet 

(No.) 

Low 

High 

a  9i 

14.  03 

3)4-2)4 

b  ‘D  -2‘P°f 

a  87 

13.  96 

2)4-l)4 

(14) 

a  83 

13.  93 

a  87 

14.  03 

2)4-2)4 

a  83 

13.  96 

a  83 

14  03 

l)4-2>4 

a  87 

14.  11 

2)4-2)4 

6  4D  —  z  *D°  t 

a  83 

14  09 

i)4-i)4 

(15) 

a  si 

14  07 

0)4-0  H 

a  91 

14  11 

3)4-2)4 

a  87 

14.  09 

2)4-l)4 

a  91 

14  45 

3)4-4)4 

b  ‘D  -  z  *F° 

a  87, 

14  43 

2)4-3# 

(16) 

a  83 

14.  41 

1)4-2# 

a  si 

14.  39 

o#-i# 

a  9i 

14.  43 

3)4-3# 

8.  87 

14.41 

2#-2# 

a  83 

14  39 

1#-1# 

a  91 

15.00 

3# -3# 

b  4D  —  2  *D“ 

a  87 

14  97 

2#-2# 

(17) 

a  83 

14.95 

1#-1# 

8.  81 

14.  93 

Otf-Otf 

a  91 

14.  97 

3#-2# 

a  87 

14.  95 

2#-l# 

a  83 

14.93 

I#-0# 

a  87 

15.  00 

2#-3# 

a  83 

14.  97 

l#-2# 

a  8i 

14.95 

0#-l# 

13.  78 

21.  39 

5)4— 6)4 

2  «F°-«  *G 

13.  72 

4)4— 5)4 

(18) 

13.  67 

7 

3#-4# 

13.  63 

7  lyy- 

2)4— 3)4 

ia  60 

7 

l)4-2)4? 

13.  58 

7 1®5 

0)4-1)47 

ia  78 

7 

5)4- 5)4 

13.  72 

7 

4)4— 4)4 

13.  67 

7  W.v 

3)4— 3)4 

13.  63 

7  Tfttj 

2)4-2)47 

13.  67 

gH 

3)4— 2)4 

I  A 


Vac 

1577.  953 
1568.  311 

*1565.  838 
1558.  188 

1530.  365 
1526.  045 
1522.  570 
1519.  633 
1516.  877 


1647.  492 

1646.  604 
1644  940 
1651.  357 

1647.  823 

1642.  761 

1643.  709 

1430.  790 
1427.  232 
1425.  043 


1673.  448 
1680.  875 


1669.  010 
1667.  647 

1651  570 
164&  408 
1658.  671 
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•and  ff  =  Blend  of  Fe  i  and  Fe  i,  and  also  of  Fe  i  and  Fe  n 


Fe  I 


Fel 


EP 

H 

MM 

EP 

I  A 

Ref 

Int 

Ref 

Int 

Multiplet 

Low 

High 

■ 

HU 

Low 

High 

J 

(No) 

1 

Air 

■ 

Air 

2966.901 

G 

0.00 

4.  16 

4-5 

a  sj)  _ y  »F® 

2720.516 

U 

(1) 

0.  05 

4.  59 

3-3 

a  ‘D  -y  *F° 

2973.237 

U 

0.  05 

4.  20 

3-4 

(1) 

2715.323 

U 

1 

4.  63 

2-2 

(4) 

2973.134 

u 

0.  09 

4.24 

2-3 

2690.067 

G 

2 

L  <J 

4.  59 

4-3 

•2970.106 

G 

KilH 

0.  11 

4.  26 

1-2 

2694.222 

G 

(!) 

L  J 

4.  63 

3-2 

2965.  255 

A 

20 

0.  12 

4.  28 

0-1 

2756.264 

U 

(3) 

E  ii 

4-53 

3-4 

2936.904 

G 

0.  00 

4.20 

4-4 

2742.017 

U 

2 

E  31 

4.  69 

2-3 

2947.  877 

G 

0.  05 

4.  24 

3-3 

2728.973 

u 

(2) 

a  ii 

4.63 

1-2 

2953.940 

A 

0.  09 

4.  26 

2-2 

2957.365 

A 

30R 

0.  11 

4.  28 

1-1 

2719.027 

G 

60R 

IiMOl 

4.  64 

4-3 

a  *D  -y  »P° 

2912.158 

2929.008 

A 

A 

20r 

25r 

0.  00 
0.06 

4.  24 
4.26 

4—3 

3-2 

2720.902 

2723.577 

G 

A 

40r 

15 

ffcj 

4.  59 
4.  62 

3-2 

2-1 

(5) 

2941.343 

A 

15r 

a  09 

4.  28 

2-1 

2750.140 

G 

25r 

4.  54 

3-3 

2874.172 

2869.308 

2863.864 

2858.896 

2835.457 

C 

A 

C 

G 

G 

10 

10 

8 

5 

6 

0.00 
0.  05 
0.09 
0.  11 
0.00 

4.29 
4.35 
4.40 
4.  43 
4.35 

4-5 

3- 4 
2-3 
1-2 

4- 4 

a  *D  -i  *Gt> 
(2) 

2742.406 

2737.310 

2772.113 

2756.329 

2744.068 

G 

G 

G 

G 

G 

30r 

20r 

1 

20 

10 

0.09 
0.  11 

0.  09 
0.  11 
0.  12 

4.  59 
4.  62 

4  54 
4.  59 
4.  62 

2-2 

1-1 

2-3 

1-2 

0-1 

2840.422 

G 

6 

0  05 

4.40 

3-3 

G 

4.71 

a  *D  -y  *D° 

2843.923 

U 

(3) 

0.  09 

4.  43 

2-2 

2618.708 

I'MUl 

4-3 

2807.245 

IT 

2 

0.  00 

4.  40 

4-3 

2612.771 

G 

0.  05 

4.  77 

3-2 

(6) 

2820.801 

G 

2 

0.  05 

4.43 

3-2 

2610.750 

G 

4.  81 

2-1 

2647.558 

C 

4.  71 

3-3 

2825.687 

V 

6 

0.  00 

4.  37 

4-6 

a  *D  -t  *G° 

2632.593 

G 

4.77 

2-2 

2827.892 

G 

5 

0.  05 

4.  42 

3-4 

(3) 

2623.366 

U 

0.  11 

4.  81 

1-1 

*2825.995} 

U 

(2) 

0.09 

4.  45 

2-3 

2667.912 

G 

0.  09 

4.  71 

2-3 

2795.006 

G 

3 

0.  00 

4.  42 

4-4 

2645.422 

G 

IDI 

4.77 

1-2 

2803.169 

G 

(1) 

0.05 

4.  45 

3-3 

*2629.579} 

G 

2 

Uil 

4.81 

I'BI 

Fe  I — Continued 


Air 

2522.848 

2527.433 

2529.134 

2529.833 
2501.130 

2510.833 
2518.100 
2524.290 
2549.612 
2545.977 
2540.971 

2535.604 

2473.156 

2512.361 

*2486.3725 

*2498.8955 

2530.694 

2552.604 

2483.270 

2488.143 

2490.642 

2491.155 

2489.751 

2462.645 

2472.910 

2479.775 

*2484.1865 

*2447.7085 

2462.178 

2472.875 

2487.368 


*2350.408  G 

*2355.3275  G 

2373.618  G 

2371.428  C 

2369.454  G 

2389.971  C 

2381.831  U 

2374.517  C 

2329.637  G 

2355.915  XJ 

2341.575  U 


2298.175  U 

2297.785  C 

2299.218  C 

2296.925  C 

2276.025  C 

2284.08 7  C 

2287.248  C 

2294.406  C 

2320.356  C 

2313.102  C 

2308.997  C 

2301.682  C 

2259.511  C 

2292.623  C 

2300.140  C 

2303.579  C 

2303.422  C 

2270.860  C 

2293.845  C 

2298.657  G 

2263.476  I  U 


Air 

2250.784  G 

2265.053  C 

*2274.088  C 

2278.614  U 

2243.911  U 

2259.279  U 

2269.093  G 

2275.189  G 

2272.067  C 

*2279.9225  C 

2283.653  C 

2283.299  G 

2267.080  G 

2281.986  U 

2291.624  G 

2210.686  C 

2228.170  C 

2229.066  U 

2231.211  C 

2242.579  U 

2238.259  U 

2245.651  C 

2251.865  G 

2207.068  C 

2220.912  U 

2228.489  U 

2186.241  U 

2201.117  C 

2211.234  C 

2217.744  U 

2181.133  V 

2197.230  U 

2166.769  G 

*2178.073  U 

2187.192  C 

2186.483  G 

2191.836  G 

2196.040  C 

2200.723  C 

*2200.370 

*2178.073  U 

2186.890  C 

2191.202  C 

*2158.622  U 

2183.465  U 

2172.137  U 

2172.581  C 

2180.866  C 

2176.837  C 

*2139.695  C 

2157.792  C 

2164.547  C 

2159.645  U 

2138.589  C 

*2151.099  C 

2159.92  X 

2158.922  U 

2171.292  G 

2173.212  C 

*2163.860  C 
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Fe  I— Continued 


I  A 

Ref 

Int 

E  P 

| 

Low 

High 

Air 

i 

1 

2132.  015 

C 

(4) 

0.  00 

5  79 

4-4 

2141.  715 

C 

(1) 

0.  05 

5.  81 

3-3 

2150l  182 

C 

(3) 

0.  09 

5.  83 

2-2 

*2151.  099 

C 

(2) 

a  05 

5.  79 

3-4 

2155.  012 

U 

(3) 

0.  09 

5.  81 

2-3 

2122.  188 

N 

1 

0.  00 

5.  82 

4-4 

2141.083 

V 

(1) 

a  05 

5.  82 

3-4 

2126.  212 

u 

(1) 

a  oo 

5.  80 

4-3 

*2139.  695 

c 

(2) 

0.  05 

5.  82 

3-2 

2146.  710 

u 

(2n) 

0.  09 

5.  84 

2-1 

2145.  188 

c 

(3) 

0.  05 

5.  80 

3-3 

2153.  004 

c 

(5) 

0.  09 

5.  82 

2-2 

*2155.  238 

u 

(2) 

0.  11 

5  84 

1-1 

2161.  577 

c 

(5) 

0.  11 

5.  82 

1-2 

2159.  425 

u 

(2) 

0.  12 

5.  84 

0-1 

2108.  139 

N 

12 

0.  00 

5.  85 

4-5 

2119.  125 

N 

0.  05 

5.  87 

3-4 

2139.  929 

IT 

0.  09 

5.  85 

2-2 

214A  394 

V 

0.  11 

5.  85 

1-2 

2142  141 

u 

0.  11 

A  87 

1-1 

2103.  964 

N 

0.  05 

5.  92 

3-4 

21 10.  233 

C 

0.  12 

5.  97 

0-1 

2095.  451 

N 

i 

0.  05 

5.  94 

3-3 

2103.  048 

N 

25 

0.  09 

5.  96 

2-2 

2106.  260 

N 

20 

0.  11 

5.  97 

1-1 

2090.  380 

N 

30 

0.  05 

5.  96 

3-2 

209a  081 

N 

15p 

0.  09 

5.  97 

2-1 

210a  188 

N 

IP 

0.05 

5.  91 

3-3 

2084.  117 

N 

50 

0.  00 

5.  92 

4-3 

2092  660 

N 

40 

0.  05 

5.  95 

3-2 

2100.  795 

C 

30 

0.  09 

5.  0« 

2-1 

2102  349 

c 

30 

0  05 

5.  92 

3-3 

2106.  380 

N 

25 

0.  09 

5.  95 

2-2 

2108  955 

C 

30 

0  11 

5.96 

1-1 

2115  168 

c 

20 

0.  09 

5.  92 

2-3 

2114  588 

N 

25 

0.  11 

5.  95 

1-2 

2112  966 

0 

25 

0.  12 

5.  96 

0-1 

2087.  525 

N 

25 

0.05 

5.  96 

3-2 

2090.  862 

N 

20 

0.  09 

5  99 

2-1 

210ft  144 

N 

10 

0.  09 

a  96 

2-2 

209a  953 

N 

25 

0.  11 

5.  99 

1-1 

210a  302 

N 

12 

0.  11 

5.  96 

1-2 

2102  910 

N 

20 

0.  12 

a  99 

0-1 

Vac 

i 

1962  129 

N 

25 

a  oo 

a  30 

4-5 

1962  100 

N 

30 

0.05 

6.  34 

3-4 

1964  043 

N 

20 

0.09 

6.  37 

2-3 

1962  100 

N 

25 

0.  11 

0  40 

1-2 

1962  031 

N 

25 

0.  12 

a  4i 

0-1 

1946.  219 

N 

10 

0.  00 

a  34 

4-4 

1952  997 

N 

20 

0.05 

a  37 

3-3 

1956.  026 

N 

30 

0.  09 

a  40 

2-2 

•1958b  598 

N 

30 

0.  11 

a  4i 

1-1 

1932  274 

N 

35 

0.  00 

a  37 

4-3 

1945  070 

N 

20 

0.  05 

a  40 

3-2 

*1961.  666 

N 

25 

0.  09 

a  4i 

2-1 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Vac 

o  *D  — x  *F° 

1957.  831 

N 

25 

0.  00 

a  31 

4-4 

a  *D  -1  *D® 

(25) 

1962.  871 

N 

20 

0.  05 

6.  34 

3-3 

(36) 

1963.  629 

N 

15 

6.  37 

2-2 

1962.  746 

N 

15 

111 

a  40 

1-1 

1946.  978 

N 

25 

6.  34 

4-3 

1952.  596 

N 

30 

a  37 

3-2 

a  ‘D  -*  *H° 

*1955.  690 

N 

20 

I'StI 

6.  40 

2-1 

(26) 

1958  739 

N 

15 

6.  41 

1-0 

1973.  911 

N 

1 

0.  05 

a  31 

3-4 

o‘D  —tc  *D° 

1974.  059 

N 

1 

a  34 

2-3 

(27) 

1970.  771 

N 

0 

0.  11 

a  37 

1-2 

1934  528 

N 

25 

a  38 

4-3 

a  *D  -u  »P° 

1940.  649 

N 

25 

a  41 

3-2 

(37) 

1945.  294 

N 

25 

6.  43 

2-1 

195a  223 

N 

20 

I.Vtll 

6.  38 

3-3 

*1951.  556 

N 

25 

a  41 

2-2 

1952.  262 

N 

20 

a  43 

1-1 

a'D  —to  *G° 

1961.  236 

N 

20 

0.  09 

6.  38 

EB3 

(28) 

*1958.  598 

N 

30 

0  11 

a  4i 

1-2 

*1955.  690 

N 

20 

EXQ 

a  43 

0-1 

a  *D  -1° 

(29) 

1903.  37 

N 

1 

EE 1 

a  54 

3-3 

a  *D  -*  *D° 

(38) 

a  ‘D  -y  *S° 
(30) 

1873.  052 

N 

12 

a  59 

4-3 

a  *D  ~t  »P° 

„  6n  »TTO 

1862.  318 

N 

15 

a  68 

(39) 

1866.  815 

N 

10 

E&zg 

isi 

) 

1887.  761 

N 

14 

0.  05 

a  59 

1872.  359 

N 

15 

a  68 

2-2 

1873  259 

N 

15 

6.  70 

1-1 

1878  849 

N 

2 

6.  68 

1-2 

1876.  421 

N 

10 

0.  12 

0-1 

a  *D  — x  *G° 

1863.  54 

N 

Op 

a  62 

4-3 

a  *D  ~y  >F° 

(32) 

1888.  32 

N 

12n 

a  62 

2-3 

(40) 

a'D  -t>  ‘P° 

1853  58 

N 

15 

a  65 

4-3 

a  *D  -10° 

1880.  14 

G 

5 

a  65 

2-3 

(41) 

1868  07 

N 

12 

6.  67 

3-3 

a  *D  -11° 

(42) 

Air 

2843.  631 

I1!*}! 

a  25 

4-3 

o  ‘F  — x  »P° 

2845.  595 

Ill'll 

a  29 

3-2 

(43) 

2848.  713 

I'htI 

a  32 

2-1 

2872.  333 

|IS!|I 

a  25 

3-3 

2866.  624 

flpB 

■iltM 

a  29 

2-2 

2862.  496 

G 

■  Mill 

a  32 

1-1 

2893.  763 

V 

i 

|i|Sf!fl 

5.  25 

2-3 

2880.  575 

G 

2 

5.  29 

1-2 

a  *D  -«  *F° 

2788.  106 

G 

a  28 

5-6 

a  ‘F  -y  H30 

(35) 

2813.  288 

A 

■  I'll 

5  30 

4-5 

(44) 

2832.  436 

A 

25r 

|i|l| 

5.  31 

3-4 

2843.  977 

G 

K'KtI 

5.  33 

2-3 

2851.  798 

A 

i5r 

lift}  I 

a  33 

1-2 

2778  221 

A 

Ha 

5-5 

2804.  521 

A 

0.  91 

a  3i 

4-4 

2823.  276 

A 

0.  95 

a  33 

3-3 

2838  120 

A 

5.  33 

2-2 

2769.  670 

G 

i 

5.  31 

5-4 

2795.  540 

G 

(2) 

0.  91 

5.  33 

4-3 

2817.  505 

G 

6 

0.  95 

a  33 

3-2 

34 


Fe  I — Continued  Fe  I — Continued 


■ 

E  P 

E  P 

! 

I  A 

Int 

J 

Multiplct 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

Low 

High 

J 

■ 

Air 

Air 

*2746.  9825 

C 

20 

0.  86 

5.  35 

5-6 

a  >F  -z  »H° 

2584.536 

A 

8 

0.  86 

5.  63 

5-6 

o  »F  -z  5G° 

2806.  984 

C 

20 

0.  91 

5.  31 

4-5 

(45) 

2606.826 

G 

6 

0.  91 

5.  64 

4-5 

(52) 

2825.  557 

G 

20 

0.  95 

5.  32 

3-4 

2623.532 

G 

5 

0.  95 

5.  66 

3-4 

2828.  808 

G 

7 

0.  99 

5.  35 

2-3 

2635.808 

A 

8 

0.  99 

5.  67 

2-3 

2772.  083 

V 

20 

0.  86 

5.  31 

5-5 

2643.997 

C 

8 

1.  01 

5.  67 

1-2 

2797.  775 

c 

15 

0.  91 

5.  32 

4-4 

2576.688 

G 

4 

0.  86 

5.  64 

5-5 

2808.  328 

G 

2 

0.  95 

5.  35 

3-3 

2599.565 

V 

6 

0.  91 

5.  66 

4-4 

m2763.  09 

P 

Fe  i 

0.  86 

5.  32 

5-4 

2618.018 

G 

5 

0.  95 

5.  67 

3-3 

2632.238 

G 

4 

0  99 

5.  67 

2-2 

2569.595 

G 

(6) 

0.  86 

5.  66 

5-4 

2733.  581 

G 

15 

0.  86 

5.  37 

5-4 

a  ‘F  -w>D° 

2594.150 

G 

1 

0.  91 

5.  67 

4-3 

2735.  475 

A 

8 

0.  91 

5.  42 

4-3 

(46) 

2614.494 

G 

1 

0.  95 

5.  67 

3-2 

2742.  256 

U 

20 

0.  95 

5.  45 

3-2 

2744.  526 

G 

8 

0.  99 

5.  48 

2-1 

2556.862 

G 

1 

0.  86 

5.  68 

5-6 

a  SF  ~z  *1* 

2753.  687 

G 

3 

1.  01 

5.  49 

1-0 

*2579.266 

G 

(4) 

0.  91 

5.  70 

4-5 

(53) 

*2767.  5235 

A 

20 

0.  91 

5.  37 

4-4 

2762.  027 

G 

15 

0.  95 

5.  42 

3-3 

*2568.862§ 

G 

(5) 

0.  99 

5.  79 

2-1 

a  »F  -y  >P° 

*2761.  7805 

G 

18 

0.  99 

5.  45 

2-2 

2595.422 

G 

(2) 

1.  01 

5.  76 

1-0 

(54) 

2757.  315 

G 

10 

1.  01 

5.  48 

1-1 

2580.450 

G 

(2) 

0.  99 

5.  77 

2-2 

2794.  700 

G 

(1) 

0.  95 

5.  37 

3-4 

2580.062 

G 

(2) 

1.  01 

5.  79 

1-1 

2781.  835 

C 

4 

0.  99 

5.  42 

2-3 

*2774.  7305 

G 

3 

1.  01 

6.45 

1-2 

2539.355 

G 

(7) 

0.  91 

5.  77 

4-3 

a  5F  -u  I'D0 

2552.827 

G 

(4) 

0.  95 

5.  79 

3-2 

(55) 

2679.  062 

A 

10 

0.  86 

5.  46 

5-5 

a  ‘F  -to  »F° 

*2562.224 

G 

(5) 

ri.  oi 
(0.  95 

5.  82 
5.  77 

1-0 

3-3 

2728.  020 

G 

3 

0.  91 

5.  43 

4-4 

(47) 

*2569.7425 

G 

(4) 

0.  99 

5.  79 

2-2 

2743.  564 

G 

3 

0.  95 

5.  45 

3-3 

2541.852 

G 

(31 

1.  01 

5.  82 

1-1 

2754.  030 

G 

3 

0.  99 

5.  47 

2-2 

2563.820 

V 

53 

0.  95 

5.  77 

3-4 

2759.  814 

G 

4 

1.01 

5.  48 

1-1 

*2579.266 

G 

0.  99 

5.  77 

2-3 

2695.  032 

G 

1 

0.  86 

5.  43 

5-4 

2717.  368 

G 

(1) 

0.  91 

5.  45 

4-3 

2501.692 

G 

(6) 

0.  86 

5.  79 

5-4 

a  *F  *F° 

2734.  613 

G 

(1) 

0.  95 

5.47 

3-2 

2532.874 

G 

(2) 

0.  95 

5.  83 

3-2 

(56) 

m2747.  00 

P 

Fe  i 

0.  99 

5.  48 

2-1 

2539.575 

U 

(1) 

0.  95 

5.  81 

3-3 

2711.  655 

C 

4 

0.  91 

5.  46 

4-5 

2560.556 

G 

(4) 

1.  01 

5.  83 

1-2 

2754.  427 

G 

2 

0.  95 

5.  4  1 

3-4 

276a  108 

C 

4 

0.  99 

5.  45 

2-3 

*2495.869? 

G 

(5) 

0.  86 

5.  80 

5-6 

a  *F  -z  »H° 

2766.  909 

G 

2 

1.  01 

5.  47 

1-2 

2522.488 

G 

(6) 

0.  91 

5.  80 

4-5 

(57) 

2494.250 

G 

(5) 

0.  86 

5.  80 

5-5 

G 

2516.249 

G 

(2) 

0.  91 

5.  82 

4-4 

2666.  811 

8 

0.86 

5.  48 

5-4 

a  _r  «d» 

2689.  212 

A 

8 

0.  91 

5.  50 

4-3 

(48) 

2521.917 

G 

(7) 

0.  91 

5.  80 

4-3 

a  4F  —  w  *D° 

*2706.  5815 

C 

8 

0.  95 

5.  51 

3-2 

m  2536.79 

P 

Fe  I 

0.  95 

5.  82 

3-2 

(58) 

2718.  435 

C 

6 

0.  99 

5.  53 

2-1 

2555.648 

G 

(1) 

1.  01 

5.  84 

1-1 

2726.  054 

G 

6 

1.01 

5.  56 

1-0 

2561.262 

U 

(2) 

0.  99 

5.  80 

2-3 

2699.  107 

A 

6 

0.  91 

5.  48 

4-4 

2564.555 

G 

(4) 

1.  01 

5.  82 

1-2 

2714.  868 

G 

1 

0.  95 

5.  50 

3-3 

2725.  606 

U 

(2) 

0.  99 

5.  51 

2-2 

*2472.343 

G 

5 

0.  86 

5.  85 

5-6 

a  5F  —  to  SG° 

2730.  981 

G 

2 

1.  01 

5.  53 

1-1 

2496.532 

C 

6 

0.  91 

5.  85 

4-5 

(59) 

*2724.  9515 

G 

10 

0.  95 

5.  48 

3-4 

2507.899 

C 

6 

0.  95 

5.  87 

3-4 

2734.  002 

G 

2 

0.  99 

5.  50 

2-3 

2517.658 

G 

(8) 

0.  99 

5.  89 

2-3 

273a  210 

G 

(2) 

1.01 

5.  51 

1-2 

2519.628 

C 

(10) 

I.  01 

5.  90 

1-2 

2468.878 

C 

4 

0.  86 

5.  85 

5-5 

2717.  786 

G 

2485.989 

G 

(10) 

0.  91 

5.  87 

4-4 

2 

0.  95 

5.  49 

3-2 

a  5F  -  y  *S° 

2458.564 

G 

(4) 

0.  86 

5.  87 

5-4 

*2736.  9605 

G 

(3) 

0.  99 

5.  49 

2-2 

(49) 

2535.128 

G 

(5) 

0.  99 

5.  85 

2-2 

a  *F  -1° 

(60) 

a  *F  —  z  iG° 

2641.  645 
2662.  056 

G 

C 

4 

3 

0.  91 

0.  95 

5.  58 

5.  59 

4-3 

3-2 

a  ‘F  — x  »D° 
(50) 

2516.569 

G 

(5) 

0.  95 

5-86 

1 

CO 

2661.  196 

U 

(2) 

0.  99 

5.  62 

2-1 

(61) 

2666.  398 

G 

2 

0.  95 

5.  58 

3-3 

2457.596 

C 

6 

0.  86 

5.  88 

5-5 

a  *F  -  v  >F° 

2680.  452 

G 

2 

0.  99 

5.  59 

2-2 

2465.148 

C 

6 

0.  91 

5.  92 

4-4 

(62) 

2673.  213 

C 

1 

1.  01 

5.  62 

1-1 

2474.813 

C 

(8) 

0.  95 

5.  94 

3-3 

2684.  857 

U 

(2) 

0.  99 

5.  58 

2-3 

2483.531 

G 

10 

0.  99 

5.  96 

2-2 

2692.  658 

H 

(3) 

1.  01 

5.  59 

1-2 

2487.064 

C 

(12) 

1.  01 

5.  97 

1-1 

2438.181 

C 

2 

0.  86 

5.  92 

5-4 

2605.  656 

G 

6 

2453.475 

C 

5 

0.  91 

5.  94 

4-3 

0.  86 

5.  59 

5-5 

a  >F  -  y  »G° 

2467.730 

G 

(5) 

0.  95 

5.  96 

3-2 

2636.  477 

G 

1 

0.  91 

5.  59 

4-5 

(51) 

2476.654 

G 

3 

0.  99 

5.  97 

2-1 

*2651.  7065 

C 

2 

0.  95 

5.  61 

3-4 

2486.690 

G 

(10) 

0.  95 

5.  92 

3-4 

2660.  396 

G 

1 

0.  99  I 

5.  62  1 

2-3 

*2493.998 

G 

(6) 

1.  01 

5.  96 

1-2 

36 
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^  ■  r  7  i  1 

Multiplet 


2264.389 

2272.816 

2277.098 

2283.079 

2287.632 

*2291.122 

2290.646 

2306.164 

*2304.7274 

2299.463 


2256.861 

m2260.86 

2265.61 

2292.79 


2241.86 

2245.14 

2193.411 


Air 

2154.458 


•2155.238 

2189.393 

2176.396 


2149.170 

2165.537 

2133.311 

2113.08 

2149.416 

2144.576 

2160.236 


m21 10.23  P 

2130.417  U 

2016.512  N 


2989.39 

2877.300 

*2875.3025 

2912.257 

2922.383 

2863.429 

2895.035 

2920.691 

2846.830 

2886.316 

2929.618 

2853.685 

2893.882 

2845.714 

2852.952 

2891.410 

2914.305 

2901.381 

2925.899 

2936.12 

2845.544 

2867.560 

*2834.414 

2867.880 


2805.808  G 

2826.50  U 

2811.160  U 

*2834.414  U 

2765.70  U 

2787.935  U 

2835.948  G 

2867.311  G 

2834.177  U 


Low  High 


Multiplet 

(No) 


a  *F  -9* 

(77) 

a  *F  -I  *P° 

(78) 

a  tp  -y  JP« 


a  *F  -10° 

(80) 

o*P  -t  *G° 

(81) 


o*P  -11* 

(82) 

o‘P  -13° 

(83) 

«» P  -e  ,Q° 

(84) 


a  *F  —to  *P* 

(85) 

a  *F  — u  *D# 

(86) 


o»P  -*  »F° 
(87) 


a  *F  -*  *H8 
(88) 

a  *F  -io  *D8 
(89) 


a  »F  —to  *0° 

(90) 

a  *F  -1° 

(91) 

a  *P  — e  *F° 

(92) 


a  »F  -i  *G° 
(93) 


36 


Fe  I— Continued  Fe  I— Continued 


I  A 

Ref 

Int 

E  P 

/ 

Multiple! 

(No) 

I  A 

Ref 

Int 

E  P 

■ 

Multiple! 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2807.96 

U 

(1) 

1.  55 

5.  95 

3-2 

a  !F  -e  «P° 

2058  100 

N 

1 

1.48 

7.  47 

4-5 

a  *F  -1  »H° 

(94) 

(115) 

2792.  397 

G 

1 

1.  55 

5.  97 

3-4 

a  *F  -tc‘G° 

2047.  241 

N 

2 

1.  48 

7.  51 

CO 

1 

■** 

a  ‘F  -  q  *G° 

2815.  506 

G 

3 

1.  60 

5.  98 

2-3 

(95) 

(116) 

2796.  871 

G 

(1) 

1.  56 

5.  96 

3-2 

a  »F  - x  »P° 

2812.  31 

U 

(1) 

1.  60 

5.  99 

2-1 

(96) 

2934.  370 

U 

(1) 

2.  17 

6.  37 

3-3 

a  *P  -u  »F° 

2722:032 

U 

(2) 

1.  48 

4-4 

o  *F  -y  >G° 

(117) 

(97) 

2981.  852 

G 

6 

2.  17 

6.  31 

3-4 

a ‘P  -f  »D° 

2972.  277 

G 

3 

2.  19 

6.  34 

2-3 

(118) 

2692.  247 

G 

(2) 

1.  48 

4-4 

o»F  -io«F° 

2966.  26 

U 

(2) 

2.  21 

6.  37 

1-2 

2741.  578 

U 

(2) 

2-2 

(98) 

2956.  71 

u 

(1) 

2.  17 

6.  34 

3-3 

2948  738 

u 

(2) 

2.  19 

6.  37 

2-2 

2656.  792 

G 

(2) 

1.  48 

6.  12 

4-5 

a  >F  -y  *H° 

2939.  072 

G 

(1) 

2.  21 

6.  41 

1-0 

2689.  827 

G 

2 

1.  55 

6.  14 

3-4 

(995 

2961.  70 

u 

(1) 

2.  17 

6.  33 

3-4 

a  *P  -v  *F° 

2666.  970 

U 

3 

1.48 

6.  11 

4-5 

a  *F  ~v  SG° 

(119) 

2697.  019 

G 

2 

1.  55 

6.  13 

3-4 

(100) 

2710.  543 

G 

2 

6.  15 

2-3 

2950.  240 

G 

20n 

2.  17 

6.  35 

3- 

a«P  -5° 

2655.  14 

U 

(1) 

1.  48 

6.  13 

4-4 

(120) 

2680.  91 

U 

(1) 

1.  55 

6.  15 

3-3 

2928.  105 

TJ 

(2) 

2.  17 

6.  38 

3-3 

a  ‘P  -  u  »P° 

2557.  268 

G 

(1) 

1.  48 

6.30 

4-5 

a  *F  -x  !H° 

2924.  59 

P 

(In) 

2.  21 

6.  43 

1-1 

(121) 

(101) 

*2907.  518 

G 

5 

2.  19 

6.  43 

2-1 

2537.  454 

G 

(5) 

1.  48 

6.  34 

4-5 

a  *F  —  u  *G° 

2922.  62 

V 

(In) 

2.  17 

6.  39 

3-2 

a  SP  -7° 

2556.  298 

U 

(4) 

1.  55 

6.  38 

3-4 

(102) 

2937.  806 

G 

lOn 

2.  19 

6.  39 

2-2 

(122) 

2572.  752 

G 

(4) 

■  WilH 

6.  40 

2-3 

2770.  695 

G 

(1) 

2.  19 

6.  64 

2-1 

a  »P  — e  *P° 

*2571.  575 

W 

(3) 

1.  55 

6.  35 

3- 

a  JF  -5° 

2840.  932 

U 

(3) 

2.  19 

6.  53 

2-2 

(123) 

2598.  855 

U 

(1) 

6.  35 

2-? 

(103) 

2786.  18 

u 

(1) 

2.  21 

6.  64 

1-1 

*2857.  20§ 

w 

(1) 

2.  21 

6.  53 

1-2 

2515.  848 

G 

(2) 

1.  55 

6.  46 

3-2 

a  SF  -u  »D° 

(104) 

2794.  157 

V 

(1) 

2.  17 

6.  58 

3-4 

a  6P  -9° 

2417.  490 

G 

(2) 

1.  48 

6.58 

4-4 

a  3F  -9° 

(124) 

(105) 

2789.  477 

G 

(2) 

2.  17 

6.  59 

3-3 

a  5P  -t  *P® 

2747.  553 

G 

(3) 

2.  19 

6.  68 

2-2 

(125) 

239&  215 

U 

(1) 

1.  48 

4-3 

a  >F  -y  iF° 

2750.  708 

U 

(1) 

2.  21 

6.  70 

1-1 

(106) 

2734.  266 

G 

2 

2.  17 

6.  68 

3-2 

2735.  614 

U 

8 

2.  19 

6.  70 

2-1 

2365.  509 

U 

(In) 

1.  48 

4-4 

a  SF  -i  »G° 

2762.  770 

G 

(3) 

2.  21 

6.  68 

1-2 

2377.  991 

u 

(2) 

1.  55 

3-3 

(107) 

2768  432 

G 

(2) 

2.  17 

6.  62 

3-3 

a  »P  -v  >F° 

2300.  599 

u 

(1) 

1.  48 

4-5 

a  5F  —  v  !H° 

2782.  055 

U 

(1) 

2.  19 

6.  62 

2-3 

(126") 

(108) 

2774.  15 

u 

(1) 

2.  19 

6.  64 

2-3 

a  *P  -x  >F° 

2295.  635 

u 

(In) 

1.  48 

6.  85 

4-5 

a  3F  -x  >H° 

(127) 

(109) 

*2750.  872§ 

G 

5 

2.  17 

6.  65 

3-3 

a  5P  -10° 

2281.  66 

X 

(1) 

1.  48 

6.  89 

4-3 

a  3F  -is  iF° 

2764.  323 

G 

3 

2.  19 

6.  65 

2-3 

(128) 

(110) 

2720.  194 

G 

(3) 

2.  17 

6.  70 

3-4 

a  *P  -13° 

2275.  593 

G 

(2) 

1.  48 

6.  90 

4-5 

a  3F  -s  >0° 

(129) 

2306.  378 

G 

(4) 

1.  55 

6.  90 

3-4 

(HI) 

2317.  892 

G 

(2) 

1.  60 

6.  93 

2-3 

2567.  86 

W 

(3) 

2.  21 

7.  02 

1-2 

a  »P  -u  »F° 

2240.  627 

C 

(4) 

1.  48 

6.  99 

4-4 

a  JF  -u  »F° 

(130) 

2260.  694 

U 

(2) 

1.  55 

3-3 

(112) 

2266.  750 

U 

(1) 

1.  55 

3-2 

2976.  126 

G 

5 

2.27 

6  42 

2-3 

a  *P  -u  »D° 

3053.  065 

G 

5 

2.  41 

6.  46 

1-2 

(131) 

2222.  76 

G 

(7) 

1.  48 

I£1 

4-4 

a  *F  — - v  'G° 

3078.  436 

V 

3 

2.  47 

6.  48 

0-1 

(113) 

2947.  363 

U 

(2) 

2.  27 

6.  46 

2-2 

3033.  101 

u 

(1) 

2.  41 

6.  48 

1-1 

2193.  564 

U 

(2) 

1.  48 

WMSM 

4-4 

a’F  -t  JF0 

2928.  753 

u 

(3) 

2.  27 

6.  48 

2-1 

2217.  578 

U 

(In) 

1.  55 

7.  12 

3-3 

(114) 

2234.432 

u 

(2) 

1.  60 

7.  12 

2-2 

2954.  651 

G 

5 

2.  27 

6.  45 

2-3 

a  *P  -f  *D* 

2189.  183 

u 

(1) 

1.  48 

Era 

EBl 

3063.  933 

u 

(2) 

2.  41 

6.  44 

1-17 

(132) 

2237.  814 

u 

(2n) 

1.  60 

7.  12  1 

2-3  1 

2957.  491 

u 

(2) 

2.27 

6.  44 

2-17 
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Fe  I — Condoned 


Fe  1 — Continued 


I  A 

Re/ 

Int 

E  P 

■ 

Multiplet 

(No) 

Low 

High 

H 

Air 

2806.416 

C 

8 

2.27 

6.  53 

2-1 

o*P  -8° 

(133) 

2804.505 

C 

10 

2.  27 

6.  53 

2-2 

o’P  -o  *P° 

2018.354 

V 

2.  41 

6.  64 

1-1 

(134) 

2821.63 

U 

2.  27 

6.  64 

2-1 

2006.386 

G 

2.  41 

6.  53 

1-2 

2060.200 

u 

2.  47 

6.  64 

0-1 

*2868.45458 

G 

2.  27 

6.  57 

2-1 

a  »P  -  *  ‘P° 

2068.481 

U 

(2) 

2.  41 

6.  57 

1-1 

(135) 

2020.20 

II 

(1) 

2.  47 

6.  70 

0-1 

o*P  -t  »P° 

2870.461 

u 

(1) 

2.  41 

6.  70 

1-1 

(136) 

2833.401 

u 

(2) 

2.27 

6.  62 

2-3 

„>P  _ y  1F° 
(137) 

2815.017 

G 

(1) 

2.27 

6.  65 

2-3 

a  *P  -10° 

(138) 

2806.072 

G 

(1) 

2.27 

6.67 

2-3 

a  *P  -11° 

(130) 

2674.71 

IT 

(!) 

2.  27 

6.  88 

2-2 

a  *P  —w  >D° 

2761.48 

P 

(1) 

2.  41 

6.  88 

1-2 

(140) 

2041.77 

U 

(1) 

2.41 

6.  61 

4-3 

2  ’D °-h  «D 

2030.50 

P 

(1) 

2.  47 

6.  68 

1-1? 

(141) 

2001.010 

G 

5 

2.  30 

6.  64 

5-5 

2  7D°  -o  7D 

2802.470 

G 

(1) 

2.  41 

6.  68 

4-4 

(142) 

2874.80 

W 

(3) 

2.  30 

6.  68 

5-4 

2868.213 

G 

(1) 

2.  44 

6.  74 

3-2 

2860.833 

U 

(2) 

2.46 

6.  76 

2-1 

2010.838 

G 

(2) 

2.  41 

6.  64 

4-5 

2008.864 

V 

(2) 

2.  44 

6.  68 

3-4 

2807.60 

P 

(1) 

2.  46 

6.  72 

2-3 

2880.001 

V 

(2) 

2.  47 

&  74 

1-2 

2606.284 

G 

(6) 

2.30 

&  07 

6- 

2  7D°  - 1 
(143) 

2604.536 

G 

(5) 

2.30 

6.  07 

5- 

2  7D°  — 2 

2700.080 

G 

(2) 

2.  41 

6.  07 

4- 

(144) 

2681.586 

G 

(2) 

2.  41 

4- 

2  7D°  —3 

2605.662 

U 

(2gn) 

2.  44 

3- 

(145) 

2503.510 

G 

(3) 

2.30 

7.  15 

5-5 

2  7D°  —ft  7D 
(146) 

2065.811 

U 

2 

2.42 

&  58 

5-4 

o»H  -0° 

(147) 

2031.420 

u 

(2) 

2.44 

6.  65 

4-3 

o»H  -10° 

(148) 

2880.80 

w 

(3) 

2.30 

6.  66 

6-5 

a  'H  -t  »G° 

2887.061 

u 

(1) 

2.  42 

6.  70 

5-4 

(140) 

2871.73 

u 

(1) 

2.  44 

6.  74 

4-3 

2000.313 

u 

(1) 

2.  42 

6.  66 

5-5 

2887.36 

w 

(1) 

2.  30 

6.  67 

6-5 

a  *H  -12° 

(150) 

E  P 

1  A 

Ref 

lot 

Multiplet 

(No5 

Low 

High 

J 

i 

Air 

2760.207 

G 

(6) 

2.  39 

6  85 

6-6 

o  *H  -r  *H° 

2701.786 

G 

(2) 

2.  42 

6.  84 

5-5 

(151) 

2803.613 

G 

(2) 

2.  44 

6.  84 

4-4 

2773.007 

U 

(1) 

2.  39 

6.  84 

6-5 

2787.12 

u 

(1) 

2.  42 

6.  85 

5-6 

2784.346 

u 

(2) 

2.  42 

6  85 

5-5 

a  ‘H  ~x  lH° 

(152) 

*2737.6435 

V 

(2) 

2.  39 

6.  90 

6-5 

a  *H  -s  »G° 

2755.184 

u 

(3) 

2.  42 

a  oo 

5-4 

(153) 

2706.012 

G 

4 

2.  39 

a  95 

6-6 

a  »H  -  u  *H° 

2710.418 

G 

3 

2.  42 

a  96 

5-5 

(154) 

2728.810 

G 

2 

2.  44 

6.  97 

4-4 

2702.453 

U 

(2) 

2.  39 

6.  96 

6-5 

*2716.415 

u 

(1) 

2.  42 

6.  97 

5-4 

2716.250 

V 

(2) 

2.  44 

6.  99 

4-4 

a  *H  -u  »F° 

(155) 

2656.145 

G 

3 

2.  39 

7.  04 

6-7 

a  >H  — x  »I° 

2669.402 

G 

2 

2.  42 

7.  05 

5-6 

(156) 

2439.743 

G 

(25) 

2.  39 

7.  45 

6-6 

a  *H  -t  »H° 

2442.567 

C 

(20) 

2.  42 

7.  47 

5-5 

(157) 

2440.106 

G 

(15) 

2.  44 

7.  50 

4-4 

2452.590 

G 

(2) 

2.  44 

7.  47 

4-5 

2873.655 

U 

(2) 

2.  55 

a  84 

4-5 

b  *F  — »  *H0 

(158) 

2834.755 

G 

(2) 

2.  55 

a  90 

4-5 

b  »F  — 8  »G° 

2853.774 

U 

(3) 

2.  58 

a  90 

3-4 

(159) 

2851.52 

w 

(2) 

2.  60 

a  93 

2-3 

2819.51 

p 

(2) 

2.55 

a  93 

4-3 

2780.700 

u 

1 

2.  55 

a  99 

4-4 

5  *F  -u  *F° 

2784.017 

u 

(2) 

2.  58 

3-3 

(160) 

2766.03 

u 

(1) 

2.  55 

4-3 

2708.570 

G 

4 

2.  55 

7.  10 

4-4 

6  *F  -t  ‘F0 

m2719.06 

P 

Fe  i 

2.  58 

7.  12 

3-3 

(161) 

*2726.2375 

G 

(2) 

2.  60 

7.  12 

2-2 

2701.908 

G 

(2) 

2.  55 

7.  12 

4-3 

2714.062 

U 

(2) 

2.  58 

7.  12 

3-2 

2725.805 

U 

(1) 

2.  58 

7.  10 

3-4 

2731.281 

u 

(2) 

2.  60 

7.  12 

2-3 

2454.706 

G 

6 

2.  55 

4-5 

6  »F  -r  »G° 

2543.920 

G 

6 

2.  58 

7.  43 

3-4 

(162) 

2542.101 

C 

6 

2.  60 

7.  45 

2-3 

2528.91 

W 

(3) 

2.  55 

7.  43 

4-4 

2531.51 

P 

(1) 

2.  58 

7.  45 

3-3 

2505.004 

G 

(3) 

2.  55 

7.  47 

4-5 

&*F  -t  ‘H° 

2506.569 

G 

(4) 

2.  58 

7.  50 

3-4 

(163) 

2491.983 

G 

(8) 

2.  55 

7.  50 

4-4 

2496.092 

G 

(4) 

2.  55 

7.  49 

4-5 

b  »F  -q  *G° 
(164) 

2513.847 

G 

(3) 

2.  60 

7.51 

2-3 

2492.17 

W 

(2) 

2.  55 

7.  50 

4-4 

2503.491 

G 

(3) 

2.  58 

7.  51 

3-3 

2488.042 

G 

(6) 

2.  55 

7.  51 

4-3 

2056.86 

U 

(2n) 

2.  68 

6.  85 

5-5 

a  >G  -x  'H° 

(165) 


38 


Pe  I — Continued 


Fe  I— Continued 


I  A 

Ref 

Int 

E  P 

B 

Multiplet 

(No) 

1  A 

Ref 

Int 

E  P 

Low 

High 

Low 

High 

Air 

Air 

2923.851 

G 

2.  68 

6.  90 

5-5 

a  'G  -s  5G° 

2806.50 

P 

(In) 

2.80 

7.  19 

2948.433 

U 

2.  72 

6.  90 

4-4 

(166) 

2953.486 

U 

2.  75 

6.  93 

3-3 

2931.81 

P 

2.  72 

6.  93 

4-3 

2887.806 

G 

2.  68 

6.95 

5-6 

ct»G  —  a  ‘H* 

2872.50 

P 

(1) 

2.  82 

7.  12 

*2907.518 

G 

2.  72 

6.  96 

4-5 

(167) 

2925.350 

G 

2.  75 

6.  97 

3-4 

2883.748 

V 

2.68 

6.96 

5-5 

2960.666 

U 

(2) 

2.94 

B'Xni 

2910.930 

U 

(3) 

2.  75 

6.  99 

3-4 

a  *G  -u  *F° 

*2982.2341 

U 

(1) 

2.  98 

7.  12 

(168) 

2995.838 

u 

(1) 

7.  12 

2827.67 

w 

(2n) 

2.68 

7.05 

5-6 

o»G  — x  «Ia 

2772.86 

w 

(2) 

2.  98 

7.  43 

(169) 

2789.803 

G 

(3) 

2.  68 

7.  10 

5-4 

a»G  -t  »F° 

2709.70 

p 

(1) 

2.  94 

7.49 

2804.865 

V 

(2) 

2.  72 

7.  12 

4-3 

(170) 

*2819.2865 

G 

(1) 

2.  75 

7.  12 

3-2 

2812.042 

G 

(1) 

2.72 

7.  10 

4-4 

2824.70 

u 

(2) 

2.  75 

7.  12 

3-3 

2741.10 

w 

(3) 

3.  00 

7.51 

2586.557 

U 

(1) 

2.68 

7.45 

5-6 

a  *G  -t  »H° 

(171) 

2959.682 

G 

5 

2.  80 

6.  97 

6- 

z  7F°  -1 

2918.023 

G 

10 

3.  22 

7.  45 

2976.922 

U 

(1) 

2.  82 

6.  97 

5- 

(172) 

2923.  288 

G 

7 

3.  25 

7.  47 

2929.  118 

V 

6 

3.  29 

2940.586 

G 

(3) 

2.  82 

7.02 

5- 

2  7F°  -3 

2905.  57 

U 

(1) 

3.25 

2963.71 

U 

(In) 

2.  85 

7.  02 

3- 

(173) 

2891.  73 

W 

(2) 

3.  22 

7.  49 

*2868.45455 

G 

3 

2.  82 

7.  12 

5-4 

z  7F°  -t  »D 

2871.31 

U 

(1) 

2.  84 

7.  14 

4-3 

(174) 

2836.315 

G 

(1) 

2.  80 

7.  15 

6-5 

z  7F°  -5  7 D 

2890.  868 

u 

(2) 

3.  24 

7.  51 

(175) 

Multiplet 

(No) 


5-5 


2-3 


6-6 

5-5 

4- 4 

5- 4 

6- 5 


3-3 


Strongest  Unclassified  Lines  of  Fe  i 


Air 

Air 

2945.  050 

G 

3 

IV 

2533.  802 

G 

4 

IV 

2927.  55 

W 

(3) 

2527.  16 

W 

(5) 

2965.  191 

V 

(3) 

2525.  021 

G 

(7) 

2799.  149 

G 

1 

III 

2523.  658 

G 

(6) 

2786.  81 

W 

(3) 

2523.  11 

W 

(5) 

2778.  842 

G 

3 

III 

2520.  968 

G 

(4) 

277R  075 

V 

3 

III 

2513.  328 

G 

(3) 

2773.  232 

G 

2 

III 

2505.  627 

G 

(4) 

2757.  856 

G 

(3) 

2505.  485 

G 

(5) 

2737.  833 

V 

(3) 

2460.  31 

W 

(4) 

269a  162 

G 

(4) 

2436.  344 

G 

(10) 

2695.  542 

V 

;  3w) 

2435.  865 

G 

(3) 

2664.  042 

V 

G»vr) 

2431.  025 

C 

(20) 

2615.  420 

G 

(3) 

2301.  171 

G 

(6) 

260a  576 

G 

('*) 

2165.  861 

C 

(20) 

2606.  644 

G 

(4) 

2163.  368 

C 

(10) 

2604.  864 

G 

(3) 

2158.  49 

X 

(6) 

2604.  751 

G 

(3) 

2111.  274 

N 

(20) 

2603.  553 

G 

(4) 

2109.  861 

N 

(25) 

2600.  202 

G 

(3) 

2077.  507 

N 

(20) 

2594.  046 

V 

1 

III 

2041.  204 

N 

(25) 
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E  P 

E  P 

I  A 

Ref 

Int 

Multi  plet 
(No) 

I  A 

Ref 

lot 

Multi  plet 
(No) 

Low 

High 

J 

Low 

High 

J 

Vac 

Air 

1637.  400 

B 

15 

0.  23 

7.  77 

4X-3X 

a  *F  — x  <D° 

2926.584 

A 

12 

5.  20 

3X-4X 

a  4D  -*‘F° 

1643.  588 

B 

15 

0.  30 

7.  81 

3K-2H 

(42) 

2953.774 

A 

11 

ifs 

5.  21 

2X-3X 

(60) 

1649.  444 

B 

15b 

0.  35 

7.  83 

2X-1X 

2970.510 

A 

10 

jig 

5.  23 

1X-2X 

1654.  484 

B 

5 

0.  38 

7.  85 

2979.349 

A 

8 

BrTi 

5.  23 

0X-1X 

1652.  489 

B 

0 

0.  30 

7.  77 

3K-3H 

2916.150 

A 

2 

0.  98 

5.  21 

3H-3H 

1662.  369 

B 

0 

0.  38 

7.81 

1X-2X 

2945.262 

A 

2 

1.  04 

5.  23 

2X-2X 

|  2975.938 

A 

5 

1.  09 

5.  24 

OX -OX 

1612.  814 

B 

20 

0.  23 

7.  89 

4M-5K 

a* F  -y4G° 
(43) 

2907.853 

A 

3 

0.  98 

5.  23 

3X-2X 

1625.  525 

B 

20 

0.  30 

7.  89 

3X~*X 

2939.506 

A 

5 

1.  04 

5.  23 

2X-1X 

163a  907 

B 

15 

0.  35 

7.  91 

2X-3X 

2961.272 

A 

5 

1.  07 

5.  24 

1X-0X 

1640.  167 

B 

12 

0.  38 

7.  91 

1X-2X 

a  4D  -r  «P° 

1610.  933 

B 

15h 

0.  23 

7.  89 

4M-45S 

2880.750 

A 

9 

0.  98 

5.27 

3X-3X 

162A  102 

B 

8 

0.  30 

7.  91 

3X~3X 

2868.874 

A 

1.  04 

5.  34 

2X-2X 

(61) 

163a  672 

B 

1 

0.  35 

7.  91 

2H-2H 

2861.187 

A 

1.  07 

5.  39 

1X-1X 

2917.465 

A 

1.  04 

5.  27 

2X-3X 

1569.  670 

B 

12 

0.  23 

8.  10 

4X-5X 

a  4F  -x  *G° 

2892.822 

A 

1.  07 

5.  34 

1H-2K 

1580.  635 

B 

25b 

0.  30 

a  ii 

3H-4K 

(44) 

a  4D  -t  4F° 

1584.  954 

B 

15 

0.  35 

a  14 

2M-3M 

2755.733 

A 

15 

0.  98 

5.  46 

3X-4X 

158A  295 

B 

10 

0.  38 

8.  16 

1H-2X 

2749.324 

A 

14 

1.  04 

5.  52 

2X-3X 

(62) 

1566.  825 

B 

20 

0.  23 

a  n 

4H-4  X 

2746.487 

A 

14 

1.  07 

5.  57 

1X-2X 

1574.  778 

B 

0 

0.  30 

a  i4 

3H-3H 

2743.196 

A 

14 

1.  09 

5.  59 

0X-1X 

1581.  293 

B 

8 

0.  35 

a  i6 

2X~2X 

2716.683 

A 

2 

0.  98 

5.  52 

3X-3X 

2724.879 

A 

9 

1.  04 

5.  57 

2X-2X 

1559.  106 

B 

20 

0.  23 

8.  15 

4K-4K 

a‘F  -x  4F° 

2730.735 

A 

11 

1.  07 

5.  59 

1X-1X 

156a  790 

B 

25 

0.  30 

a  19 

3X-3X 

(45) 

2692.826 

A 

5 

0.  98 

5.  57 

3X-2X 

1570.  248 

B 

20 

0.  35 

a  21 

2X-2X 

2709.373 

A 

1 

1.  04 

5.  59 

2X-1X 

1574.  931 

B 

20 

0.  38 

a  22 

1X-1X 

a  4D  —  *  4D° 

1550.  260 

B 

1 

0.  23 

a  19 

4H-3H 

2739.545 

A 

15 

0.  98 

5.  49 

3X-3X 

1568.  031 

B 

8 

0.  35 

8.  22 

2X-1X 

2746.978 

A 

14 

1.  04 

5.  53 

2K-2K 

(63) 

1572.  750 

B 

1 

0.  30 

a  15 

3X-4X 

2749.178 

A 

13 

1.  07 

5.  56 

1X-1X 

1573.  831 

B 

5 

0.  35 

a  19 

2X-3X 

2749.482 

A 

12 

1.  09 

5.  58 

ox-ox 

1577.  158 

B 

1 

0.  38 

a  21 

1«-2X 

2714.414 

A 

13 

0.  98 

5.  53 

3X-2X 

a  4F  -y  *D° 

2727.538 

A 

13 

1.  04 

5.  56 

2X-1X 

155a  543 

B 

10 

0.35 

8.27 

2X-2X? 

2736.968 

A 

12 

1.  07 

5.  58 

IX -OX 

155a  706 

B 

10 

0.  38 

a  30 

1H-1H? 

(46) 

2772.719 

A 

1 

1.  04 

5.  49 

2X-3X 

a  4F  — u>  4D° 

2768.940 

A 

8 

1.  07 

5.53 

1X-2X 

1412.834 

B 

12 

0.23 

8.97 

4K-3K 

2761.813 

A 

9 

1.  09 

5.  56 

0H-1H 

1424.747 

B 

12 

0.30 

a  96 

3K-2K 

(47) 

a‘D  -*4P° 

1424.047 

B 

8 

0.  30 

a  97 

3M-3K 

2562.535 

A 

13 

0.  98 

5.  80 

3M-2M 

a* F  -5° 

2563.472 

A 

12 

1.  04 

5.  85 

2H-1H 

(64) 

1130.874 

B 

2 

0.  23 

11.  15 

4K-3K 

2566.908 

A 

9 

1.  07 

5.  88 

1^-OH 

1138.039 

B 

5 

0.  30 

11.  15 

3X-3X 

(48) 

2591.542 

A 

10 

1.04 

5.  80 

2H-2K 

o  4F  -6° 

2582.582 

A 

10 

1.  07 

5.  85 

ltf-iK 

1129.777 

B 

12 

0.23 

11.  16 

4K- 

2577.920 

A 

9 

1.  09 

5.  88 

0'4-OX 

(49) 

2611.075 

A 

6 

1.  07 

5.  80 

1X-2  X 

o‘F  -11° 

2593.722 

A 

7 

1.  09 

5.85 

ox- ix 

1128.180 

B 

5 

0.  30 

11.  24 

3K-2K 

Vac 

1859.744 

1133.413 

B 

25 

0.  35 

11.  24 

2X-2X 

(50) 

B 

15 

7.  62 

3X-3X 

o4D  —  y4D° 

1097.782 

B 

2 

0.38 

11.63 

1K-2K 

o  4F  -14° 

(51) 

1841.701 

1842.256 

B 

B 

IOh 

0 

1.  04 
1.  07 

7.  74 
7.  77 

2X-2X 

1X-1X 

(65) 

1826.991 

B 

I 

7.  74 

3X-2X 

1076.556 

B 

2 

0.  23 

4K-3K 

a  4F  -15° 

(52) 

1874.931 

1851.517 

B 

B 

0 

1 

1.  04 
1.07 

7.  62 
7.74 

2X-3X 

1X-2X 

952.470 

B 

10 

0.  23 

13  66 

4M-3X 

o4F  -16° 

(53) 

1818.509 

*1822.150 

B 

B 

2 

1 

0.  98 
il.  04 
\1.  07 

7.77 
7.  81 

7.  85 

3X-3X 

2X-2X 

1X-0X 

a  4D  ~x  4D° 
(66) 

954.786 

B 

2 

ia  67 

3K- 

a  4F  -17° 

(54) 

1833.071 

1831.724 

B 

B 

0 

1 

1.  04 

1.  07 

7.  77 
7.  81 

2X-3X 

1X-2X 

943.267 

B 

12 

0.  23 

ia  68 

4X~3X 

o‘F  -20° 

(55) 

1781.702 

B 

2 

1.07 

8.  00 

1X-0X 

a  4D  -z»P° 
(67) 

1635.389 

B 

35 

Em 

8.53 

3X-2X 

a  4D  -x4P° 

942.589 

B 

5 

0.23 

13.  68 

4X~ 

a  4F  -21° 

1641.761 

B 

25 

1.  04 

8.  56 

2X-1X 

(68) 

(56) 

1646.187 

B 

20 

1.  07 

a  57 

1X-0X 

1647.161 

B 

25 

1.  04 

8.  53 

2X-2X 

945.095 

B 

25 

0.30 

iaes 

3X-3K 

a  4F  -24° 

1649.583 

B 

20 

1.  07 

8.  56 

1X-1X 

(57) 

1650.709 

B 

20 

1.  09 

8.  57 

ox-ox 

1655.042 

B 

1 

1,  07 

a  53 

1X-2X 

*938.967 

B 

10 

0.23 

la  68 

4K-3K 

o*F  -26° 

1654.105 

B 

5 

1.  09 

a  56 

ox— IX 

*943.910 

B 

15 

0.30 

13.  68 

3X-3X 

(58) 

1413.707 

B 

25 

9.71 

3X-2X 

a  4D  —  u>  *D° 
(69) 

*943.910 

B 

15 

0.35 

ia  69 

2K-1M 

a‘F  -27° 

11.  15 

3X-3X 

(59) 

1214.409 

B 

10 

o‘D  —5° 

1220.882 

B 

5 

1.04  I 

11.  15 

2X-3X 

(70) 
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1213.149 

1213.764 


1159.347 

1165.269 

1011.037 

1015.520 

1007.975 

1012.417 

1007.657 

1012.088 


995.829 

1000.183 


Air 

2984.831 

2965.036 

2964.629 

2947.058 

2944.399 

3002.650 

2985.545 

*2164.339 

2173.720 

2130.259 

*2097.512 

2108.139 

2073.147 

2057.332 


2020.739 

2015.500 

2017.090 

2007.452 

2007.711 

2013.268 

2003.881 

VAf 

1709.678 

1715.036 

1707.411 

1708.259 

1715.507 

1720.042 

1689.821 
1690.781 
1699.199 
ml  708.68 
1693.477 
1701.952 

1296.088 

1299.984 

1291.594 

1294.914 

1298.815 


Ref  Int 


B  20 
B  20 


B  20 
B  12 

B  25 
B  20 

B  25 
B  25 

B  20 
B  20 
B  10 


Low  High 


0.  98  11.  16 


1.  07  11.  24 


0.98  11.63 
1.  04  11.  63  1  2)4- 

0.98  13.66 
1.  04  13.  66 

0.98  13.67 
1.04  13.  67 

0.  98  13.  67  I  3)4- 
1.  04  13.  67 
1.  07  13  67  |  1)4- 

0.  98  13.  68 
1.  04 


15b  1. 66 


B  15 
B  0 


B  10b 

B  8 


B  20 
B  0 

B  15 
B  12 


Multiplet 

(No) 


a  *D  -6° 

(71) 

a  *D  -11° 

(72) 

a*D  -14° 
-2)4  |  (73) 

-16° 

(74) 

a  *D  -17° 

(75) 

-214  I  a  *D  -18° 

(76) 

2«4  | 

a  <V  -26° 

(77) 


5.  88 

m 

5.  85 
5.  88 
5.  80 
5.  85 

2) 

1) 

0) 

4-1  >4 
4-0)4 
4-2)4 
4-1)4 

NN 
CO  CO 

n'n 

2) 

1) 

4-1)4 

4-1)4 

7.46 

7.57 

2) 

IV 

4-2)4 

4-1)4 

7.54 

7.67 

I 

4-2)4 

4-1)4 

7.  66 

2) 

4-3)4 

7.77 
7.  81 

2) 

1' 

4-3)4 

4-2)4 

7.  83 
7.  81 
7.  83 
7.  85 
7.85 

1 

1 

8.  88 
8.  91 
8.  89 
a  91 
a  88 

a  89 

1 

4-2)4 

4-0)4 

4-1)4 

4-0)4 

4-2)4 

4-1)4 

a  97 
8.  96 
8.  95 

a  94 
a  95 
a  94 

2) 

2) 

1) 

0! 

2) 

1* 

ill 

11.21 
11.  21 

ff! 

ft? 

4- 

4- 

11.  22 

2) 

4-1)4 

a  4P  -r4P° 

(78) 


a  *P  -z*S° 

(79) 

a  4P  —  jr 

(80) 

a4P  —  z  *D° 
(81) 

a4P  —y  *F°t 
(82) 

a  ‘P  — x  *D° 
(83) 


a  4P  —  w  *P° 
(84) 


a  4P  -u>4D° 

(85) 


o'P  -8° 

(86) 

a4P  -9° 
(87) 


1290.204  I  B 


Air 

2158.518 

2187.678 

2183.301 

2162.023 

2175.445 

2078.164 

2096.990 

2074.195 

2094.985 

2063.672 

2080.246 

2040.687 

2051.028 

2029.182 

2018.772 

2032.407 

Vac 

1993.289 


1935.296 

1936.781 

1917.337 

1860.040 

1876.835 

1835.869 

1846.581 

1772.518 

1793.371 

1760.415 

1769.667 

1746.816 

1761.379 

1673.470 

1679.388 

1364.590 


Air 

2342.238 


2339.408 
2312.028  A 
2284.224  A 

2151.095  B 
2177.025  B 
2152.373  B 

2075.683  B 
2094.641  B 
*2071.821  B 
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Low  High 


Multiplet 

(No) 


1.  23  2>4-  1)4 


4  '{>  -4 1  j 

4-3 


2.  02 

7.  67 

3)4- 4‘4? 

1.  96 

7.  66 

4)4- 4>4 

2.02 

7.  69 

3)4- 3‘4 

1.  96 

7.  89 

4'4-4)4 

2.  02 

7.  91 

3'4— 3'4 

1.  96 

7.  91 

4'4-3>4 

2.  02 

7.  91 

3)4 -2)4 

1.  96 

7.  94 

4'4-3  >4 

2.  02 

7.  95 

3)  4 -2)4 

I.  96 

8.  00 

4'4  — 4'4 

2.  02 

8.  04 

3'4-3>4 

1.  96 

a  04 

4V4— 3)4 

1.  96 

a  07 

4'4  — 5)4 

2.  02 

8  09 

3)4- 4)4 

1.96 

a  15 

4)4 -4)4 

1.  £6 

a  33 

4(4— 5'4 

2.  02 

a  39 

3'4  — 4'4 

1.  96 

a  39 

4)4- 4)4 

1.  96 

a  59 

4'j  — 3'4 

2.  02 

a  60 

3)4 -2)4 

1.  96 

8.68 

4'4-4)4 

2.  02 

a  7i 

3)'2  — 3)4 

1.  96 

a  92 

4)4- 5)4 

2.  02 

a  90 

3)4- 4)4 

1.  96 

a  97 

414-4)4? 

1.  96 

a  93 

4)4-3  ’A 

1.  96 

9.  02 

4)4-414 

2.  02 

9.  03 

3)4— 3)4 

1.  96 

9.  33 

4>4-3)4 

2.  02 

9.  37 

3)  4 -2)4 

1.  96 

11.  00 

4)4- 3)4 

7.  54 
7.  67 
2.  27  I  7.  67 


2.  27  8.  00 

2.33  8.  00  |  0!4— 0)4 

2.  27  8.  00 

2.  27  8.  21 

2.  33  8.  22 


2)4  a  *P 
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2087.527  B 
2110.724  B 

2055.270  B 
2066.005  B 

Vac 

1731.038  B 
1733.403  B 

1360.870  B 


Air 

*2481.576 

2510.565 

2468.561 

2477.487 

2427.197 

*2451.354 

2428.079 

2422.932 


2394.892  A 
2407.940  A 
2421.898  A 

2382.902  A 

2388.387  A 

2220.388  B 
2233.917  A 

*2210.952  B 
2243.578  A 

2167.401  B 
2183.468  B 
2161.582  B 

2119.050  B 
2118.195  B 
*2097.512  B 

2048.492  B 


2000.368  B 
2010.688  B 

Vac 

1925.987  B 
1948.372  B 

1895.675  B 
1910.669  B 

1877.462  B 
1888.729  B 
1894.006  B 

1864.743  B 
1880.976  B 
1864.656  B 


2553.738  I  A  I  2h  |  2.  53  |  7.  37  I  2H-1M  I  o'D  -j  ‘S' 


B 

Ref 

Air 

2506.  429 

A 

*2497.  709 

A 

2449.  272 

A 

*2463.  72655 

A 

2449.  185 

A 

2512.  727 

A 

2425.  904 

A 

2415.  776 

A 

2406.  086 

A 

2283.  991 

A 

2318.  534 

A 

2255.  759 

A 

2298.  225 

A 

2296.  769 

A 

*2210.  952 

B 

2172.  989 

B 

2206.  582 

B 

2150.  618 

B 

2174.  849 

B 

2138.  103 

B 

2187.  868 

B 

2077.  507 

B 

2036.  435 

B 

2067.  917 

B 

Vac 

1918.  114 

B 

1922.  797 

B 

1904.  784 

B 

1932.  477 

B 

1903.  370 

B 

1898.  538 

B 

*1927.  481 

B 

1848.  768 

B 

1880.  046 

B 

1876.  173 

B 

1798.  163 

B 

1809.  316 

B 

1417.  744 

B 

Air 

2574  363 

A 

2641.  124 

A 

2526.  292 

A 

*2529.  545 

A 

2588.  182 

A 

*2468.  292 

A 

2548.  741 

A 

2590.  548 

A 

2568.  405 

A 

2548.  325 

A 

20b  2.  53 

8  2.  63 


12  2.  53 

2  2. 63 

8h  2. 63 


m-m 

2%-lX 


2,4 -2H 


04-04 
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F,  P 

E  P 

I  A 

Re/ 

Int 

Multiplet 

I  A 

Ref 

Int 

Multiplet 

Low 

High 

J 

(No) 

Low 

High 

J 

(No) 

Air 

Air 

2544.972 

A 

6 

2.  69 

7.  54 

1,4-2  4 

6  ‘P  -2  *D° 

2469.373 

A 

1 

2.  66 

7.  66 

44-34 

a  *H  -y  *F° 
(162) 

2617.124 

A 

6 

2.  77 

7.  67 

04-14 

(147) 

2472.075 

A 

2 

2.  68 

7.  67 

34-24 

*2463.726 

A 

2 

11.1 

7.  67 

4.4-4  4 

2444.515 

A 

8 

2.  57 

7.  62 

24-34 

b  ‘P  -y  ‘D° 

2477.342 

A 

4 

2.  68 

7.  66 

34-34 

2445.569 

A 

7 

2.  69 

7.  74 

14-24 

(148) 

2471.674 

A 

0 

2.  68 

7.  67 

34-44 

2465.194 

A 

7 

2.  77 

7.  77 

04- 14 

2388.230 

A 

2 

2.  57 

7.  74 

24-24 

*2459.097 

A 

2 

2.  65 

7.  66 

54-44 

a  *H  —  r  »Q* 

2429.382 

A 

3 

2.  69 

7.  77 

14-14 

2453.794 

A 

3 

2.  66 

7.  69 

44-34 

(163) 

2473.314 

A 

6 

2.  77 

7.  76 

04-04 

*2468.292 

A 

4 

7.  66 

44-44 

2372.777 

A 

0 

2.  57 

7.  77 

24-14 

2461.667 

A 

2 

2.  68 

7.  69 

34-34 

2424.380 

2.  57 

7.  66 

24-34 

5  ‘P  -v  *F° 

2476.264 

A 

3 

2.  68 

7.  66 

34-44 

A 

3 

2478.206 

A 

2 

2.  69 

7.  67 

14-24 

(149) 

2435.816 

A 

1 

2.  62 

7.  69 

64-64 

a  ‘II  -r  *1° 

2409.377 

A 

1 

2.57 

7.  69 

24-34 

b  <P  —  2  >G° 
(150) 

2414.080 

2446.462 

A 

A 

1 

5 

2.  62 

2.  65 

7.  74 

7.  69 

64-54 

54-64 

(164) 

2433.495 

A 

4 

2.  66 

7.  74 

44-54 

2152.488 

B 

25 

2.57 

8.30 

24-1.4 

5  ‘P  -y  »D° 
(151) 

2345.327 

A 

5 

2.  62 

7.  89 

64-54 

a  *H  —  y  *G° 

Vac 

2351.198 

A 

5 

2.  65 

7.  89 

54-44 

(165) 

1362.771 

B 

20 

2.  57 

11.  63 

24-24 

6*P  -14° 

2354.473 

A 

5 

2.  66 

7.  91 

44-34 

1381.250 

B 

lOh 

2.  69 

11.  63 

14-24 

(152) 

*2359.111 

A 

8 

2.  68 

7.  91 

34-24 

2355.218 

A 

3 

2.  65 

7.  89 

54-54 

*1162.351 

B 

2 

2.  57 

ia  66 

24-34 

6‘P  -16° 

2359.594 

A 

3 

2.  66 

7.  89 

44-44 

(153) 

*2361.728 

A 

3 

2.  68 

7.  91 

34-34 

2363.641 

A 

1 

2.  66 

7.  89 

44-54 

1171.606 

B 

8 

2.  69 

13.67 

14- 

6‘P  -17° 

*2366.864 

A 

1 

2.  68 

7.  89 

34-44 

(154) 

2340.939 

A 

1 

2.  66 

7.  94 

4*4  — 3^ 

a  *11  -  r  »F° 

1148.693 

B 

8 

2.57 

13.68 

24-34 

6  *P  -20° 

(155) 

2340.459 

A 

2 

2.  68 

7.  95 

34-24 

(166) 

2303.349 

A 

1 

2.  65 

8.  00 

54  —  44 

a  *H  -y  *G° 

1144.052 

B 

5 

2.57 

13.  68 

24-34 

6  *P  —24* 

2296.662 

A 

0 

2.  66 

8.04 

44-34 

(167) 

(156) 

2213.679 

B 

20 

2.  62 

8.  20 

64-64 

a  ‘II  -y  ‘H° 

1155.273 

B 

2 

2.  69 

ia68 

14-14 

6‘P  -25° 

2219.889 

B 

20 

2.  65 

8.  20 

54-54 

(168) 

(157) 

2221.160 

A 

1 

2.  66 

8.  22 

44-44 

2223.481 

A 

1 

2.  68 

a  23 

34-34 

64-54 

Air 

*2211.112 

B 

5 

2.  62 

8.  20 

2539.003 

A 

10 

2.  62 

7.48 

64-54 

«‘H  —  z  *G* 

m2213.72 

P 

Fe  H 

2.  65 

8.  22 

54  —  44 

2538.794 

A 

9 

2.65 

7.  51 

54-44 

(158) 

2217.048 

A 

0 

2.  66 

8.  23 

44-34 

2538.898 

A 

8 

2.  66 

7.  53 

44-34 

2222.446 

A 

tr 

2.  65 

8.  20 

54-64 

2541.831 

A 

7 

2.  68 

7.  54 

34-24 

2227.407 

A 

On 

2.  66 

8.  20 

44-54 

2550.575 

A 

2 

2.65 

7.  48 

54-54 

2227.597 

A 

0 

2.  68 

8.  22 

34-44 

2548.590 

A 

6 

2.  66 

7.  51 

44-44 

2547.330 

A 

5 

2.  68 

7.  53 

34-34 

Vac 

2560.443 

A 

tr 

2.  66 

7.  48 

44-54? 

*1958.121 

B 

5 

2.  66 

8.  97 

44-44? 

a  *H  —w  ‘F° 

2557.079 

A 

2h 

2.  68 

7.  51 

34-44 

*1963.110 

B 

25b 

2.  68 

8.  97 

34-44? 

(169) 

2525.386 

A 

10 

2. 62 

7.51 

64—64 

a  ‘H  -z  *H° 

*1958.121 

B 

5 

2.  66 

8.  97 

44-34? 

a ‘II  —w  *D° 

2533.626 

A 

10 

2.  65 

7.  52 

54-54 

(159) 

1964.330 

B 

12 

2.  68 

8.  96 

34-24? 

(170) 

*2536.822 

A 

9d 

2.  66 

7.  53 

44-44 

*1963.110 

B 

25b 

2.  68 

a  97 

3)4-34? 

2534.413 

A 

9 

2.  68 

7.  55 

34-34 

2522.189 

A 

3 

2.  62 

7.  52 

64-54 

54-44 

_ 

_ 

2527.107 

A 

6 

2.65 

7.  53 

2526.071 

A 

5 

2.  66 

7.  55 

44-34 

Air 

*2536.822 

A 

9d 

2.  65 

7.  51 

54-64 

2631.607 

A 

8 

2.  79 

7.  48 

44-54 

6  ‘F  -z  *G° 

2543.382 

A 

8 

2.  66 

7.  52 

44-54 

*2631.045 

A 

13 

2.  82 

7.  51 

34-44 

(171) 

2545.215 

A 

7 

2.  68 

7.  53 

34-44 

2629.590 

A 

8 

2.  83 

7.  53 

24-34 

2630.068 

A 

8 

2.  84 

7.  54 

14-24 

2538.500 

A 

5 

2.68 

7.  54 

34-24 

a  ‘H  —  2  SD° 

2619.071 

A 

7 

2.  79 

7.  51 

44-44 

(160) 

2620.693 

A 

7 

2.  82 

7.  53 

34-34 

2623.721 

A 

5 

2.  83 

7.  54 

24-24 

2493.269 

A 

12 

2.  62 

7.  57 

64-74 

a  ‘H  -2  ‘1° 

2608.852 

A 

3 

2.  79 

7.  53 

44-34 

*2493.174 

A 

12 

2.  65 

7.  60 

54-64 

(161) 

2614.867 

A 

2 

2.  82 

7.  54 

34-24 

*2498.8975 

A 

10 

2.  66 

7.  60 

44-54 

2511.759 

A 

10 

2.  68 

7.  59 

34-44 

2613.576 

A 

2 

2.  79 

7.  52 

44-54 

b  *F  -z  *H° 

2482.117 

A 

8 

2.  62 

7.  60 

64-64 

2595.285 

A 

2 

2.  79 

7.  55 

44-34 

(172) 

2489.485 

A 

7 

2.  65 

7.  60 

54-54 

*2503.560 

A 

5 

2.  66 

7.  59 

44-44 

2611.339 

A 

1 

2.  82 

7.  54 

34-24 

6‘F  -z  >D° 

2478.449 

A 

2 

2.  62 

7.  60 

64-54 

2620.175 

A 

4 

2.  83 

7.  54 

24-24 

(173) 

2494.111 

A 

2 

2.  65 

7.  59 

54-44 

2626.499 

A 

6 

2.  84 

7.  54 

14-24 

45 


I  A 


Air 

2566.623 

2583.047 

2571.542 

2557.500 

2506.797 
*2497.817 

2511.910 

*2568.8794 

*2514.912 

*2503.560 

2577.431 
2520.749 

2528.676 

2547.740 

2539.797 
2548.166 

*2529.545 

2546.667 

2549.453 

2549.399 

2535.480 

2541.096 

2543.431 
*2540.669 

2555.066 

2555.447 

*2530.103 

2545.513 

2538.393 

2480.155 

2470.661 

2466.811 

2466.670 

2490.856 

2478.568 

2472.426 

2424.141 

2430.073 

2432.259 

2434.942 

2419.892 

*2424.585 

2429.497 

2400.274 

2402.255 

*2410.286 

2415.068 

2369.232 

2379.003 

2327.953 

2331.076 

2325.296 

2322.326 

2321.687 

2318.343 

2317.377 

*2304.7365 

2294.603 

2293.765 

2285.525 

2313.962 

2301.424 
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E  P 

E  P 

Ref 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

Int 

Low 

High 

J 

J 

(No) 

Air 

A 

4 

2.  79 

EXT!] 

4H-5K 

b  4F  -z  ‘1° 

2165.555 

B 

10 

2.  83 

8.  53 

2)4- 2)4 

b  4F  -x  4P° 

A 

2 

2.  82 

7.  59 

3H-4H 

(174) 

2160.471 

B 

2 

2.  84 

8.  56 

l)4-l>4 

(185) 

A 

2 

2.  79 

7.59 

4H-4H 

Vac 

A 

A 

A 

4 

2h 

7 

2.  79 
2.  82 

2  83 

7.  62 

7.  74 

7.  77 

4W-3W 

3)4-2*-4 

2H-1H 

1^_034? 

6  4F  -y  *D° 
(175) 

*1999.430 

Air 

2017.855 

B 

B 

10 

2 

2.  79 

2.  82 

8  97 

8.  93 

4)4 -4)4 

3)4 -3)4 

b4F  —w  4F® 
(186) 

A 

2 

2  84 

7.  76 

2027.778 

B 

5 

2.  83 

a  92 

2)4-2)4 

A 

3 

2.  82 

7.  62 

3)4 -3)4 

2034.461 

B 

1 

2.  84 

a  91 

1 54- 1)4 

A 

3 

2.  83 

7.  74 

214  -244 

A 

5 

2.  84 

7.  77 

1)4- 1)4 

Vac 

*1999.430 

Air 

A 

A 

1 

0 

2.  83 

2.  84 

7.  62 
7.74 

2)4- 3)4 
1)4— 2)4 

B 

10 

2.  79 

a  97 

4)4 -3)4 

b‘F  — u>D° 
(187) 

tr 

2.  79 

7.  68 

4)4- 3)4 

6  *F  -v  »P° 

2007.013 

B 

12 

2.  82 

a  96 

3)4 -2)4 

A 

2016.092 

B 

10 

2.  83 

a  95 

2)4-  1)4 

A 

A 

tr 

2 

2.  82 

2.  82 

7.  66 

7.  68 

3H — 
3K-3H 

(176) 

2023.715 

B 

1 

2.  84 

a  94 

1)4  — 0)4 

A 

jgWjM 

2.  83 

7.  68 

2)4~3)4 

Vac 

A 

2.  79 

7.  67 

4)4- 4M 

b  4F  —  y  4F° 

1938.899 

B 

8b 

2.  84 

9.  21 

1)4-2)47 

b  4F  -x  »D° 

A 

8 

2.  82 

7.  66 

3)4-  3)4 

(177) 

(188) 

A 

8 

2.  83 

7.  67 

2)4 -2)4 

A 

8 

2.  84 

7.  68 

D4- 1)4 

*1476.054 

B 

10 

2.  79 

11.  16 

4)4- 

b  4F  -  6° 

A 

7 

2.  79 

7.  66 

4)4-34 

(189) 

A 

7 

2.  82 

7.  67 

3)4- 2)4 

A 

5 

2.  83 

7.  68 

2)4-D4 

Air 

A 

6 

2.  82 

7.  67 

3)4- 4)4 

2572.965 

A 

3 

2.  88 

7.  68 

2)4  — 3)4 

a  "S  —  y  *P° 

A 

5 

2.  83 

7.  66 

2)4— 3)4 

2581.111 

A 

2 

2.  88 

7.  66 

2)4 -2)4 

(190) 

A 

5 

2.  84 

7.  67 

1)4— 2)4 

Vac 

A 

6 

2.  82 

7.  69 

3)4 -3)4 

6  4F  -z  »G° 

1785.262 

B 

40 

2.  88 

9.  79 

2)4 -3)4 

a  *>S  -x  **P° 

A 

1 

2.  82 

7.  66 

3)4 -4)4 

(178) 

1786.738 

B 

40 

2.  88 

9.  79 

2)4 -2)4 

(191) 

A 

1 

2.  83 

7.  69 

2)4 -3)4 

1787.997 

B 

35 

2.  88 

9.  78 

2)4- 1)4 

A 

8 

2.79 

7.  77 

4)4— 3)4 

6  4F  -x  4D° 

*1476.054 

B 

10 

2.  88 

11  24 

2)4 -2)4 

a  *S  —  11° 

(192) 

A 

7 

2.  82 

7.  81 

3'4— 2)4 

(179) 

A 

A 

7 

7 

2.  83 

2  84 

7.  83 
7.  85 

2) 4- 1)4 
l>4-0)4 

3) 4 -3)4 
2)4 -2)4 

1473.834 

B 

20 

2.  88 

11.  25 

2)4 -3)4 

a"S  -w  *>P° 

A 

G 

2  82 

7  77 

1465.043 

B 

20 

2.  88 

11.  30 

2)4 -2)4 

(193) 

A 

6 

2.  83 

7.  81 

1495.311 

B 

15 

2.  88 

11.  34 

2)4- D4 

A 

5 

2.  84 

7.  83 

1)4- 1)4 

1128.530 

B 

lOh 

2.  88 

13.  73 

2)4 -2)4 

a»S  —  29° 

A 

8 

2.  79 

7.  89 

4)4 -5)4 
3)4 -4)4 

6  4F-  -v  4G° 
(180) 

(194) 

A 

7 

2.  82 

7.  89 

A 

7 

2.  83 

7.  91 

2)4- 3)4 

2840.342 

A 

7 

3.  14 

7.  48 

5)4 -5)4 

a4G  -z  4G° 

A 

7 

2.  84 

7.  91 

1)4  — 2)4 

2856.144 

A 

7 

3.  19 

7.  51 

4)4- 4)4 

(195) 

A 

1 

2.  79 

4)4  4)4 

*2858.340 

A 

11 

3.  21 

7.  53 

3)4— 3)4 

A 

3 

2.  82 

7.  91 

3H — 3)4 

2857.415 

A 

4 

3.  22 

7.  54 

2)4 -2)4 

A 

2 

2.  83 

7.  91 

2)4— 2)4 

2825.747 

A 

3 

3.  14 

7.  51 

5)4  — 4)4 

2851.430 

A 

1 

3.  21 

7.  54 

3)4 -2)4 

A 

2 

2.  79 

7.  94 

4)4 -3)4 

b  4F  -z  8F° 

2871.059 

A 

6 

3.  19 

7.  48 

4)4 -5)4 

A 

2 

2.  82 

7.  95 

3)4 -2)4 

(181) 

2870.608 

A 

3 

3.  21 

7.  51 

3*4  -4)4 

A 

In 

2.  82 

7.  94 

3)4 -3)4 

2864.367 

A 

2 

3.  22 

7.  53 

2)4 -3)4 

A 

3 

2.  84 

7.  95 

1)4— 2)4 

4H- 4)4 

6  4F  -y  8G° 

2849.601 

A 

7 

3.  19 

7.  52 

4)4 -5)4 

a‘G  -z  *H° 

A 

1 

2.  79 

2855.676 

A 

9 

3.  21 

7.  53 

3)4 -4)4 

(196) 

A 

2 

2.  82 

3)4 -4)4 

(182) 

2848.046 

A 

8 

3.  22 

7.  55 

2)4 -3)4 

4)4- 5)4 

2819.327 

A 

3 

3.  14 

7.  52 

5)4 -5)4 

A 

1 

2.  79 

b  4F  -x  4G° 

2841.354 

A 

2 

3.  19 

7.  53 

4)4 -4)4 

A 

In 

2.  82 

8.  11 

3)4 -4)4 

(183) 

2842.076 

A 

3 

3.  21 

7.  55 

3)4 -3)4 

A 

i 

2.  83 

8.  14 

2)4- 3)4 

2811.269 

A 

3 

3.  14 

7.  53 

5)4 -4)4 

A 

i 

2.  84 

8.  16 

1)4— 2)4 

A 

i 

2.  79 

8.  11 

4)4 -4)4 

2847.208 

A 

4 

3.  21 

7.  54 

3)4 -2)4 

a  4G  -z  »D° 

A 

i 

2.  82 

8  14 

3%  —  3K 

2771.553 

A 

3 

3.  22 

7.  67 

2)4-  1)4 

(197) 

A 

■1 

8.  16 

2)4—  2)4 

2853.199 

A 

2 

3.  22 

7.  54 

2)4- 2)4 

A 

1 

2.  79 

8.  15 

4)4 -4)4 

b  4F  -x  4F° 

2769.354 

A 

9 

3.  14 

7.  60 

5)  4 -6)4 

o  4G  —  z  4I° 

A 

i 

2.  82 

8.  19 

3)4 -3)4 

(184) 

2793.887 

A 

7 

3.  19 

7.  60 

4)4 -5)4 

(198) 

A 

i 

2.  83 

8.  21 

2)4 -2)4 

2813.613 

A 

5 

3.  21 

7.  59 

3)4- 4)4 

A 

tr 

2.  79 

8.  19 

4)4- 3)4 

2764.787 

A 

3 

3.  14 

17.  60 

554-5)4 

A 

0 

2.  82 

8.  15 

3)4- 4)4 

2799.712 

A 

2 

3.  19 

7.  59 

4)4-  4)4 

A 

0 

2.  83 

8.  19 

2)4— 3)4 

*2770.507 

A 

5 

3.  14 

7.  59 

5)4-  4)4 

Air 

2721.  813  A 
2757. 029  A 
276a  913  A 
2762. 436  A 
275a  003  A 
*277tt  507  A 
2769. 566  A 
277&  180  A 


2727.  382 
*2737.  630 
*275a  896 
2769.  153 
275a  504 


2711.  842  A 

2712. 386  A 
2684. 940  A 

2691. 732  A 
268a  784  A 

2672. 310  A 
2704. 569  A 
268a  100  A 

262a  695  A 

2628.  569  A 

260a  415  A 

2609. 859  A 
2605. 416  A 

2561. 584  A 
2554  950  A 

257a  206  A 

2559. 774  A 

250a  323  A 

*2514  912  A 


2463.  280  A 

2464. 007  A 
246a  911  A 

2464  903  A 

248a  343  A 

2474. 762  A 
247tt  406  A 

2497. 300  A 
2479. 276  A 

2439. 301  A 

245a  782  A 

2461. 855  A 
2461.  282  A 

2436.  222  A 

2451. 208  A 
245a  816  A 

244a  203  A 

2437. 157  A 
2425. 362  A 
2441. 548  A 


Multiplet 


a‘G  —  y  *F° 
4H-3K  |  (199) 

2W-1X  I 
4M-4H  I 

2H-2X  | 


3K-3M 


a  4G  - 1  *G° 
(200) 


a  4G  —z  ‘1° 
(201) 


a  4G  — x  ‘D° 
(202) 


a4G  -y  4G° 

(203) 

a  4G  -z  »F° 

(204) 


a  4G  -y  *G° 
3M-3M  |  (205) 

3H-4K  I 


a  4G  -z  «H° 
(206) 


a  4G  — x  4G° 
(207) 


a  4G  — x  4F° 
(208) 


a  4G  -y  4H° 
(209) 


5H-5X 

4H-4H 

3K-3)4 


3H-2^  o'G 


3.  22  1  a  2 


Fe  n— Continued 


Fe  n — Continued 


2886.  234  A 

288&  988  A 

2916.  933  A 

2883.  709  A 

2894.  776  A 

2879.  543  A 

2871.  125  A 

2872.  382  A 

2827.  431  A 

2837.  300  A 

2822.  668  A 

2846  323  A 

2828.  622  A 

2791. 001  A 


2777.  892  A 

2799.  292  A 

2792. 050  A 

2783.  690  A 

2779.  302  A 

2797.  914  A 

*2767.  500  A 

275a  289  A 

2732. 004  A 


2651.  297 
2659.  054 
2646.  206 

2652.  557 
2664.  209 

*2635.  401 


m2585.  76  P 

*2579.  406  A 

2598. 028  A 

2550.  680  A 
2550. 023  A 

2536.  673  A 

2529.  221  A 

2525.  858  A 

2509.  117  A 

*2497.  709  A 

2520.  669  A 

2484.  243  A 

2492.  341  A 

2481.  044  A 

2484.  553  A 

2417.  859  A 

2400.  338  A 

2389.  870  A 

2311.224  A 


2264.  589 
2263.  224 

2168.  925 
2183.  803 


3.  23  7.  51 

a  25  7.  53 

a  25  7.  48 


6  a  23  7.  67 

7  3.  25  7.  66 

1  3.  25  7.  67 

12  3.  23  7.  66 

11  3.25  7.69 

5  3.  25  7.  66 

13  3.  23  7.  69 

12  3.  25  7.  74 


1  3.25 


54—44 

44-34 

44-54 

54-64 

44-54 

54-54 

54-44 

44-34 

54-64 
4 '4-5  4 
54-54 
44-44 
54-44 

44-34 


54-44 

44-34 

44-44 

54-44 
44-34 
44  —  44 

54-64 

44-54 


a  25  7. 77  44-34 


54-54 

44-44 

54-44 

44-34 

44-54 


3.  23  &  68 

3.  25  8  71 

3.  23  8.  92 

3.  25  1  8.  90 


44-34 


54-44 

44-34 

44-44 

54-54 

44-44 

54-54 

54-44 

44-34 

54-44 

44-34 

44-44 

54-64 

44-54 

54-54 

44-44 

54-54 
44  —  44 
54-44 

44-34 


54-44 

44-34 

54-54 
44-  14 


Multiplet 

(No) 


fe  >H  -  z  «C 
(229) 


6>H  -* 

(230) 


fe»H  -z 
(231) 


fe’H  -y 

(232) 

bW  -y 

(233) 


fe»H  -* 
(234) 


b  »H  -  * 

(235) 

6»H  -x 

(236) 

6  *11  -y  <G 

(237) 


6  »H  -z  *F‘ 

(238) 

b  »H  -y  »G 

(239) 


b  »H  -  z  >H 

(240) 

6  »H  — x  *G 

(241) 


fe  ’H  -x 
(242) 


6»H  -y 

(243) 


6>H  -r/ 
(244) 


6  »H  -v 

(245) 

6  >H  -x 

(246) 

6»H  — x 

(247) 


I  A 

Ref 

Air 
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E  P 

E  P 

I  A 

Ref 

Int 

Multiplet 

I  A 

Ref 

Int 

Multiplet 

Low 

High 

J 

(No) 

J 

(No) 

Air 

Air 

258a  343 

A 

0 

a  37 

a  is 

3)4- 4)4 

a  2F  — x  «F° 

2771.  184 

A 

5 

0  75 

8.  20 

414—5)4 

b  »G  -y  *H° 

*2579.  406 

A 

3 

3.  41 

8.  19 

2)4-314 

(266) 

2790.  557 

A 

3 

0  80 

a  22 

3)4-4 

(282) 

2559.  237 

A 

3 

a  37 

a  19 

3)4 -3)4 

*2569.  775 

A 

4 

a  4i 

a  21 

2J4-2H 

2692.  601 

A 

10 

3.  75 

a  33 

4'A-b'i 

6  *G  -y  'H° 

2549.  774 

A 

3 

a  37 

a  21 

314-2)4 

2684.  752 

A 

10 

0  80 

a  39 

3'4— 4'4 

(283) 

2563.  834 

A 

4 

a  41 

a  22 

2A-1A 

2657.  917 

A 

3.  75 

a  39 

4<A-4'A 

2545.  432 
2559.  921 
2540.  053 

A 

A 

A 

3 

5 

0 

3.37 
a  4i 
a  37 

a  22 
a  23 
a  23 

3V2-4  A 

2) 4-314 

3) 4-3)4 

a  2F  -y  »H° 
(267) 

2549.  082 
2570.  843 
2573.  754 

A 

A 

A 

3.  75 

0  80 

3.  80 

a  59 
a  60 
a  59 

4A-3A 
3' 2— 2)4 
3)4 -3)4 

b  «G  -  v  *F° 
(284) 

3.37 

a  27 

3A-2A 

a  *F  -y  »D° 

2503.  870 

A 

3.  75 

a  68 

4)4- 4)4 

MG  ~x  2G° 

2519.  044 

A 

2514.  383 

A 

0  80 

a  7i 

3)4— 3)4 

(285) 

2521.  089 

A 

a  4i 

a  30 

2)4- D4 

(268) 

253a  577 

A 

a  41 

a  27 

2)4-2)4 

2387.  424 

A 

3.  75 

a  92 

4)4- 5>4 

MG  -X  m° 

24 16.  705 

A 

3.  80 

8.  90 

3)4- 4)4 

(286) 

2457.  104 

A 

0 

3.37 

a  39 

3  A-VA 

a  JF  -v  2H° 

(269) 

2345.  177 

A 

3.  75 

9.  01 

4)4 -3)4 

b'G  -x  2F° 

2366.  040 

A 

3.  80 

9.01 

3)4— 3)4 

(287) 

236a  811 

A 

3 

3.37 

a  59 

3)4-314 

a  JF  -y  2F° 

2313.  300 

3.  75 

9.  09 

4)4-5  'A 

6  2G  —  to  2H° 

*237a  526 

A 

2 

3.  41 

a  60 

2)4 -2)4 

(270) 

A 

2361.  371 

A 

On 

a  37 

a  60 

3)4-2)4 

2325.  577 

A 

0  80 

9.  10 

3)4— 4)4 

(288) 

2187.  444 

B 

12 

a  37 

9.  01 

3)4 -3)4 

a  2F  — x  2F° 

*2211.  112 

B 

0  75 

9.33 

4)4— 3)4 

b  2G  —to  2F° 
(289) 

2185.  622 

B 

8h 

a  37 

3)4-2)47 

(271) 

B 

2 

a  4i 

2)4-1)47 

a2F  -x  2D° 

2093.  683 

B 

35 

0  75 

9.  65 

4)4 — 3)4 

5  2G  —  v  »F° 

2132.  537 

2127.  967 

B 

10 

3.  80 

9.  60 

3*4— 2)4 

(290) 

(272) 

2110.  240 

B 

25 

3.  80 

9.  65 

3)4— 3)4 

2070.  330 

B 

8 

a  37 

3)4- 3)4 

a  2F  —  2F° 

I'D  —  r  2P° 

2069.  952 

B 

10b 

3.  41 

9.  37 

2)4- 2)4 

(273) 

2989.  367 

A 

tr 

3.  87 

a  oo 

1)4  — 0'4 

208a  512 

B 

Ob 

a  4i 

9.  33 

2)4 -3)4 

2986.  91 

P 

3.  87 

a  oo 

1)4- 1)4 

(291) 

Vac 

1642.  187 

2989.  731 

A 

0 

0  87 

a  oo 

0)4 -0)4 

B 

5 

a  37 

10.89 

3A-3A 

a  2F  -1° 

2997.  749 

A 

tr  d 

3.  89 

a  oo 

3)4 -4)4 

b  *D  -v  2G° 

(274) 

(292) 

1233.  660 

B 

8 

a  37 

13.68 

3)4- 3)4 

a  2F  -26° 

(275) 

2922.  023 
2894.  058 

A 

A 

5 

2 

3.  89 
0  87 

a  n 
a  14 

3)4 -4)4 
2)4 -3)4 

b  ‘D  -i  4G° 
(293) 

2879.  849 

A 

0 

3.  87 

a  i6 

1)4-214 

2902.  056 

A 

1 

3.  89 
3.  87 

a  14 

3)4 -3)4 

2881.  801 

A 

0 

a  16 

2M  —  2M 

Air 

3.  80 

7.  89 

3A-4A 

b  *G  -y  «G° 

2895.  215 

A 

7 

3.  89 

a  15 

3)4 -4)4 

b  ‘D  -i  *F° 

3012.  59 

P 

2 

2857.  171 

A 

7 

0  87 

a  19 

2)4- 3)4 

(294) 

297a  850 

A 

a  75 

7.  89 

4A-4A 

(276) 

2843.  485 

A 

5 

3.  87 

a  21 

1)4— 2)4 

3004.  249 

A 

2 

a  so 

7.  91 

3)4- 3)4 

2836.  509 

A 

4 

3.  87 

a  22 

0)4- 1)4 

2970.  682 

A 

5 

a  75 

7.  91 

4)4—  3% 

2864.  968 

A 

4 

0  89 

a  19 

3)4— 3)4 

3000.  059 

A 

5 

a  so 

7.  91 

3#  —  2# 

2845.  392 

A 

4 

0  87 

a  21 

2)4 -2)4 

2836.  185 

A 

4 

0  87 

a  22 

1)4- 1)4 

2949.  178 

A 

10 

3.75 

7.  94 

4X-3A 

b  2G  -z  2F° 

2850  119 

A 

I 

3.  89 

a  21 

3)4-2)4 

2969.  934 

A 

3.  80 

7.  95 

3)4- 2)4 

(277) 

2982.  239 

A 

a  so 

7.  94 

3A-3A 

2785.  800 

A 

tr 

0  87 

a  30 

2)4- 1)4 

6  «D  -y  2D° 

*2807.  165 

A 

1 

0  87 

a  27 

2)4 -2)4 

(295) 

2902.  459 

A 

a  75 

a  oo 

4A-4A 

b  2G  -y  2G° 

2780  959 

A 

2 

3.  87 

a  30 

1)4— 1)4 

2910.  761 

A 

a  so 

a  04 

3)4 -3)4 

(278) 

2805.  315 

A 

3 

3.  87 

a  27 

1)4— 2'4 

2879.  241 

A 

a  75 

a  04 

4A-3A 

2784.  282 

A 

2 

0  87 

a  30 

0)4- 1)4 

2934.  488 

A 

a  so 

a  oo 

3)4 -4)4 

2635.  127 

A 

tr 

0  87 

a  56 

1)4-114 

b  «D  — x  «P° 

*285a  340 

A 

11 

a  75 

a  07 

4H-5H 

5  2G  -z  2H° 

*2635.  401 

A 

2 

3.  87 

8.  56 

0)4- 1)4 

(296) 

2873.  399 
2842.  677 

A 

A 

10 

1 

a  so 
a  75 

a  09 
a  09 

3A-4A 
4)4 -4)4 

(279) 

2615.  729 

A 

0 

a  87 

a  59 

2)4 -3)4 

b  4D  -v  »F° 
(297) 

2840.  756 

A 

8 

a  75 

a  10 

4)4-5)4 

5  >G  -x  <G° 

2554.  435 

'  A 

|  | 

0  87 

a  7i 

2)4-3  % 

6  4D  -i  »G° 

2861.  903 

A 

1 

3.  80 

a  n 

3)4 -4)4 

(280) 

(298) 

2812.  667 

A 

0 

a  75 

a  14 

4)4 -3)4 

2830.  939 

A 

1 

3.  80 

a  i6 

3)4 -2)4 

2469.  512 

A 

6 

0  89 

8.  88 

3)4 -2)4 

b  ‘D  -to  'P° 

*2807.  165 

2450  964 

A 

5 

3.  87 

a  89 

2)4- 1)4 

(299) 

A 

1 

a  so 

a  19 

3)4 -3)4 

6  2G  — x  «F° 

2447.  320 

A 

3 

3.  87 

a  91 

1)4 -0)4 

2777.  840 

A 

1 

3.  75 

a  19 

4<A-3X 

(281) 

2447.  560 

A 

lh 

0  87 

a  91 

0)4 -0)4 

2795.  760 

A 

1 

3.  80 

a  2i 

3)4 -2)4 

2457.  785 

A 

0 

3.87 

a  89 

0)4- 1)4 
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H 

E  P 

r- 

E  P 

I  A 

Ref 

lot 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

J 

Low 

High 

J 

Air 

Air 

2428.367 

A 

6 

3.  89 

8.  97 

3% -4% 

6  *D  -to  «F° 

2885.929 

A 

5 

4  06 

a  33 

6% -5% 

o*I  —y  *H° 

2440.416 

A 

4 

3.  87 

8.  93 

2%-3% 

(300) 

2848.899 

A 

5 

406 

8.  39 

5%-4% 

(317) 

2445.787 

A 

4 

3.  87 

8.  92 

l%-2% 

2888.736 

A 

Od 

4  06 

a  33 

5% -5% 

2450.196 

A 

4 

3.  87 

8  91 

0%-l% 

2446.103 

A 

4 

3.  89 

8.  93 

3% -3% 

2592.781 

A 

9 

4.  06 

a  82 

6%-7% 

o*I  —  z  *K° 

2447.203 

A 

3 

3.  87 

8.  92 

2%-2% 

2625.489 

A 

9 

4  06 

8.76 

5%-6% 

(318) 

2449.961 

A 

4 

3.  87 

8.  91 

1H-1 X 

2623.129 

A 

4 

4  06 

a  76 

ox-ox 

2452.916 

A 

1 

3.  89 

a  92 

3%-2% 

*2451.354 

A 

1 

a  87 

a  91 

2%-l% 

2538.205 

A 

6 

4  06 

a  92 

6)4-5% 

o*I  — x  *H° 

2548.925 

A 

5 

4  06 

a  90 

5% -4% 

(319) 

2428.286 

A 

4 

3.  89 

a  97 

3%-3% 

5  4D  _u,4D° 

*2424.585 

A 

3 

3.  87 

a  96 

2% -2% 

(301) 

2454.574 

A 

6 

4  06 

9.  09 

OX  —  5% 

o*I  —  to  *H° 

2428.795 

A 

3 

3.  87 

a  95 

1%-1% 

2447.753 

A 

6 

4  06 

9.  10 

5%-4% 

(320) 

2434.645 

A 

3 

3.  87 

8.  94 

ox- OX 

2456.641 

A 

2 

4  06 

9.  09 

5)4-5% 

*2430.184 

A 

2 

13.  89 
\3.  87 

a  96 
a  95 

3X-2X 

2X-1X 

2432.867 

A 

7 

4.  06 

9.  13 

6%— 6% 

0*1  -v»I° 
(321) 

2434.398 

A 

3.  87 

a  94 

1X-0X 

2434.733 

A 

7 

4  06 

9.  13 

5%— 5% 

2422.688 

A 

4 

3.  87 

a  97 

2X-3X 

2432.701 

A 

1 

4  06 

9.  13 

6%— 5% 

2423.204 

A 

4 

3.  87 

a  96 

l%-2% 

OX- IX 

2429.034 

A 

3 

3.87 

a  95 

2984.273 

A 

4  14 

a  27 

3%— 2% 

e*G  —y  *D° 

2406.982 

A 

3 

3.89 

9.01 

3X-3X 

6‘D  -x*F° 
(302) 

(322) 

2936.022 

A 

2 

4  13 

8.  33 

4%— 5% 

c  *G  —y  *H° 

2394.172 

A 

gg 

3.  87 

9.03 

2X-3X 

b  ‘D  -tc*G° 

2897.744 

A 

2 

4  14 

a  39 

3%— 4% 

(323) 

2399.636 

A 

3.  89 

9.  03 

3X-3X 

(303) 

2766.200 

A 

4.  13 

a  59 

4%— 3% 

c*G  —  y  *F° 

2390.311 

A 

3.  87 

9.  03 

IX-0X 

b  ‘D  -y*P° 

2765.493 

A 

4.  14 

a  60 

3%— 2% 

(324) 

2390.546 

A 

0 

3.87 

9.  03 

ox-ox 

(304) 

2768.848 

A 

4.  14 

a  59 

3%— 3% 

2211.243 

B 

12 

3.87 

9.  45 

ox-ox 

5*D  -x»P° 

2712.989 

A 

4  13 

a  68 

4%— 4%? 

c*G  — x  *G° 

(305) 

2697.726 

A 

2 

4.  13 

a  7i 

4% -3% 

(325) 

2715.609 

A 

4  14 

a  68 

3% -4% 

2576.  859 

A 

7 

4  13 

a  92 

4%— 5% 

c  *G  -x  *H° 

*2979.096 

A 

3 

3.  95 

8.09 

3%-4% 

6*F  -2*H° 

2587.945 

A 

7 

4  14 

a90 

3%— 4% 

(326) 

(306) 

2585.629 

A 

5 

4  13 

a90 

4%-4% 

2946.173 

A 

0 

3.95 

8.  14 

3X-3X 

6>F  —x  4G° 

2580.717 

A 

0 

4  14 

a  92 

3%— 2% 

o  »G  -io‘F* 

2933.466 

A 

0 

3.95 

a  i6 

3X-2X 

(307) 

(327) 

2892.215 

A 

0  Fe  i? 

3.  93 

a  19 

2X-3X 

b  *F  —x  *F° 

2551.201 

A 

4 

4  13 

a  97 

4%— 3% 

e  *G  —  to  *D° 

2880.136 

A 

0 

3.  93 

8.21 

2X-2X 

(308) 

(328) 

2658.251 

A 

4 

3.  95 

a  59 

3X-3X 

ft  ip  — y  *F° 

2527.694 

A 

5 

4  13 

9.  01 

4%— 3% 

c  *G  -x  *F° 

2642.015 

A 

4 

3.  93 

a  60 

2X-2X 

(309) 

2529.929 

A 

1 

4  14 

9.  01 

3%-3% 

(329) 

*2645.084 

A 

3 

3.  93 

a  59 

2X-3X 

2521.810 

A 

mu 

4  14 

9.  03 

3%— 3% 

c  *G  —  to*G° 

2609.122 

A 

5 

3.  95 

a  68 

3%-4% 

6  *F  -x*G° 

2525.114 

A 

mM 

4  14 

9.  02 

3%— 4% 

(330) 

2582.422 

A 

3 

3.  93 

a  7i 

2X-3X 

(310) 

n 

2594.964 

A 

2 

3.  95 

a  7i 

3X-3X 

2490.728 

A 

mm 

4  13 

9.  09 

4%— 5% 

e  *G  —  to  *H° 

2483.721 

A 

mm 

4  14 

9.  10 

3%— 4% 

(331) 

2477.117 

A 

tr 

3.93 

a  9i 

2%-l% 

6>F  —  to  4F° 

*2481.576 

A 

4  13 

9.  10 

4%— 4% 

(311) 

2468.194 

A 

H 

4  13 

9.  13 

e  *G  -y  *1° 

4%— 5% 

*2459.097 

A 

2 

3.95 

a  97 

3%-3%? 

b  »F  -to  ‘D° 
(312) 

(332) 

2372.631 

A 

3 

4  13 

9.  33 

4%— 3% 

c  *G  —to  *F° 

2437.256 

A 

3 

3.  95 

9.  01 

3X-3X 

b  >F  -x  *F° 

*2357.005 

A 

3n 

4  14 

9.  37 

3X-2X 

(333) 

2423.919 

A 

1 

3.93 

9.  02 

2X-2X 

(313) 

2237.894 

A 

0 

4  13 

9.  65 

4%— 3% 

e  *G  -r  *F° 

*2346.271 

A 

1 

3.  95 

9.  21 

3X-2X 

2%-l% 

b  *F  — x  >D° 

2239.638 

A 

tr 

4  14 

9.  65 

3%-3% 

(334) 

2341.953 

2292.770 

A 

1 

3.  93 

9.  20 

9.  33 

(314) 

5*  F  —  to  *F° 

2997.298 

A 

SI 

4.48 

8.  59 

2% -3% 

b  *D  -y  *F° 

3X-3X 

A 

0 

3.  95 

2982.059 

A 

Ha 

4  46 

a  60 

1%  — 2% 

(335) 

2266.699 

A 

0 

3.  93 

9.  37 

2X-2X 

(315) 

2993.366 

A 

THfW 

4  48 

a  60 

2%— 2% 

2276.378 

A 

tr 

3.95 

9.37 

3X-2X 

Mm 

2917.087 

A 

HI 

4  48 

a  71 

2%— 3% 

b  *D  -x  *G° 

Vac 

(336) 

1602.588 

B 

12 

a  93 

11.  63 

2X-2X 

6  *F  -14° 

(316) 

2783.410 

A 

lh 

4.  46 

a  89 

1%-1% 

b  *D  -to*P° 

2793.239 

A 

2 

4  48 

a  89 

2%—  1% 

(337) 

2770.303 

A 

4  46 

a  9i 

IX-0X 
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I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Air 

Air 

2768.334 

A 

1 

4.  46 

8.  92 

1X-2X 

fe  *D  —  tc  4F° 

2433.  571 

A 

1 

4.  71 

9.  78 

2X-1X 

c  »D  -  u>  »P° 

2773.678 

A 

lh 

4.  46 

8.  91 

iX-iX 

(338) 

2460.  644 

A 

2 

4.  72 

9.  73 

ix- OX 

(359) 

2719.296 

A 

5 

4.  48 

9.  01 

2X-3X 

fe  2D  -x  »F° 

2436.  413 

A 

0 

4.  72 

9.  78 

IX- IX 

c  JD  -x  «P° 

2707.128 

A 

6 

4.  46 

9.  02 

IX- 2  'A 

(339) 

(360) 

*2716.429} 

A 

3 

4.  48 

9.  02 

2A-2X 

2022.  776 

B 

1 

4.  72 

10.  82 

ix- ox 

c  >D  -y  «F° 

2709.937 

A 

0 

4.  48 

9.  03 

2X-3X? 

fe  »D  -k!G° 

(361) 

Vac 

1900.  667 

B 

0 

4.  72 

11.  21 

1> 

c  >D  -8° 

*2706.566} 

A 

4.  48 

9.  04 

2'A-ni 

b  »D  —  y  »P° 

(362) 

2697.453 

4.  46 

9.  03 

EVSiUI 

(341) 

2697.330 

4.  46 

9.  04 

IX-iX 

2606.514 

4.  48 

9.  21 

2X-2X 

b  >D  — x  !D° 

Air 

2605.307 

A 

6 

4.  46 

9.  20 

in- IX 

(342) 

2537.  142 

A 

4.  75 

9.  61 

4X-4X 

z  *D°  —  c  «D 

2597.943 

A 

2 

4.  46 

9.  21 

1X-2X 

2525.  933 

A 

4.  77 

9.  66 

3X-3X 

(363) 

2520.  267 

A 

lh 

4.  80 

9.  69 

2X  — 2  X 

♦2540.669 

A 

6 

4.  48 

9.  33 

2X-3X 

fe  »D  -w  JF° 

2515.  925 

A 

0 

4.  83 

9.  73 

ox -ox 

2512.513 

A 

5 

4.  46 

9.  37 

1X-2X 

(343) 

2513.  155 

A 

2h 

4.  75 

9.  66 

4X-3X 

2520.535 

A 

0 

4.  48 

9.  37 

2X-2X 

2507.  695 

A 

2h 

4.  77 

9.  69 

3X-2X 

2507.  607 

A 

2h 

4.  80 

9.  72 

2X-1X 

2340.352 

A 

1 

4.  46 

9.  73 

KUWl 

b2D  -u)JP° 

2509.  875 

A 

lh 

4.  82 

9.  73 

1X-0X 

(344) 

2550.  155 

A 

4.  77 

9.  61 

3X-4X 

2538  681 

A 

4.  80 

9.  66 

2X-3X 

Vac 

*2530.  103 

A 

4.  82 

9.  69 

1X-2X 

1875.536 

B 

15 

4.46 

mzi 

1X-2X 

b  3D  —  3° 

2523.  451 

A 

lh 

4.  83 

9.72 

OX- IX 

(345) 

2419.  485 

A 

4.  80 

9.  90 

2X-1 X 

z  »D°-e  »D 

1725.402 

B 

5 

4.  48 

11.  63 

2X-2X 

fe  -  14° 

2418  702 

A 

1 

4.  82 

9.  92 

1X-0X 

(364) 

1040; 

2251.  831 

B 

80 

4.  75 

10.  23 

4X-5X 

z  »D°  -e  «F 

2255.  691 

A 

50 

4.  77 

10.  24 

3X-4X 

(365) 

Air 

2257.  788 

A 

25 

4.  80 

10.  26 

2X-3X 

2832.270 

A 

0 

4.  60 

8.95 

OX- ix 

a  *S  —  tr  4D° 

2256.  897 

A 

10 

4.  82 

10.  28 

IX- 2X 

(347) 

2254.  066 

B 

8 

4.  83 

10.  30 

ox- IX 

2245.  505 

A 

45 

4.  75 

10.  24 

4X-4X 

2779.906 

A 

4 

4.60 

9.04 

ox- IX 

o2S  -y  ' P° 

2247.  692 

A 

35 

4.  77 

10.  26 

3X-3X 

2780.035 

A 

3 

4.60 

9.03 

ox-ox 

(348) 

*2249.  063 

A 

30 

4.  80 

10.28 

2X-2X 

2249.  181 

A 

25 

4.  82 

10.  30 

1X-1X 

*2569.775 

A 

4 

4.  60 

9.40 

ox- IX 

o  «S  — x  *P° 

*2249.  063 

A 

30 

4.  83 

10.  32 

OX -OX 

2540.531 

A 

2 

4.  60 

9.45 

ox-ox 

(349) 

2237.  577 

A 

20 

4.  75 

10.  26 

4X-3X 

2239.  047 

A 

25 

4.  77 

10.  28 

3X-2X 

Vac 

2241.  426 

A 

20 

4.  80 

10.  30 

2X-1X 

1397.681 

B 

12 

13.69 

ox- ix 

a  JS  —  27° 

2244.  216 

A 

8 

4.  82 

10.  32 

1X-0X 

■si 

(350) 

2209.  049 

B 

20 

4.  75 

10.  33 

4X-3X 

z  *D°  —30 

2228.  761 

B 

30 

4  80 

10  33 

2^ — 354 

(366) 

Air 

2208  419 

B 

30 

4.  75 

10.  34 

4X-3X 

z  «D°  — e  »P 

2924.160 

A 

1 

4.71 

8.93 

2X-3X 

c  »D  -w'F0 

2191.  935 

B 

10 

4.  77 

10.  40 

3X-2X 

(367) 

(351) 

2198  660 

B 

4.  80 

10.  41 

2X-1X 

2218  289 

B 

4.  77 

10.  34 

3X-3X 

2898.738 

A 

1 

4.71 

8.  97 

2X-3X 

c  JD  —w  fD0 

2201.  595 

B 

4.  80 

10.  40 

2X-2X 

(352) 

2206.  153 

B 

8 

4.  82 

10.  41 

IX- IX 

*2868.446} 

A 

4 

4.71 

9.  01 

2X-3X 

c  W  -x  JF° 

2214.  059 

B 

20 

4.  77 

10.  35 

3X-2X 

z  «D°  -32 

(353) 

2223.  866 

B 

2 

4.  80 

10.  35 

2X-2X 

(368) 

2231.  512 

B 

4.  82 

10.  35 

IX-  2X 

2858.519 

A 

3 

4.  72 

9  03 

o 

1 

IK 

1“H 

c  2D  SP° 

(354) 

2215.  094 

B 

mum 

4.  80 

10.  37j 

2X-1X 

z  «D°  -33 

2222.  679 

B 

i 

4.  82 

10.  37 

ix- IX 

(369) 

2670.384 

A 

2 

4.  71 

9.  33 

2X-3X 

c  2D  —  u>  8F° 

2227.  469 

B 

4 

4.  83 

10.  37 

ox- IX 

*2651.691} 

A 

3? 

4.  72 

9.  37 

1X-2X 

(355) 

2648.159 

A 

tr 

4.  71 

9.37 

2X-2X 

2180.  870 

B 

12 

4.  75 

10.  41 

4X-5X 

z  «D°  — e  *G 

2180.  255 

B 

12 

4.  80 

10.  46 

2X-3X 

(370) 

2633.200 

A 

5 

4.  71 

9.40 

2X-1X 

c  JD  — x  »P° 

2181.  137 

B 

8 

4.  82 

10.  47 

1X-2X 

2605.895 

A 

3 

4.  72 

9  45 

1X-0X 

(356) 

2181.  407 

B 

5b 

4.  83 

10.  49 

OX- IX 

2636.687 

A 

1 

4.  72 

9.  40 

IX- ix 

2169.  950 

B 

12 

4.  75 

10.  43 

4X-4X 

2176.  826 

B 

4.  82 

10.  49 

ix-ix 

2500.919 

A 

5 

4.  71 

9.  65 

2X-3X 

c  JD  -v  !F° 

*2161.  313 

B 

4.  75 

10.  46 

4X-3X 

2529.078 

A 

5 

4.  72 

9.  60 

1X-2X 

(357) 

*2164.  558 

B 

25 

4.  77 

10.  47 

3X-2X 

2169.  431 

B 

4.  80 

10.  49 

2X-1X? 

2482.320 

A 

3 

4.  72 

9  69 

IX—  IX 

c  !D  -v)  JD° 

2479.226 

A 

1 

4.  71 

9.  69 

2X-1X 

(358) 

2215.  728 

B 

4 

4.  82 

10.  39 

IX- 

z  "D0  —34 

2469.823 

A 

2 

4.  72 

9.  71 

1X-2X 

2220.  453 

B 

6 

4.  83 

10.  39 

OX- 

(371) 
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mm 

E  P 

wmm 

E  P 

Ref 

Int 

9 

■§§§■ 

Ref 

Int 

Multi  plet 
(No) 

Low 

High 

| 

Low 

High 

J 

1 

| 

Air 

Air 

2163.  370 

B 

4  77 

;  i 

3K-2M 

z  *D°  -/  4Dt 

2734.  655 

A 

2 

5.  39 

9.  90 

1H-1H 

z  «P°  -«  4D 

*2164.  339 

B 

4  80 

,2  3] 

2H-1H 

(372) 

2685.  405 

A 

tr 

5.  27 

9.86 

3H-2H 

(381) 

2172.  056 

B 

1 

4  77 

2  £1 

3H-3H 

2172.  679 

B 

8 

4  80 

$3 

2H-2H 

2479.  385 

B 

3 

5.  27 

10.  24 

3H-4H 

t  ‘P°  -e  *F 

2171.  550 

B 

1 

4  82 

2  SI 

1H-1H 

2469.  712 

B 

8 

5  27 

10.  26 

3H-3H 

(382) 

217a  193 

B 

5 

483 

ia  si 

0H-0H 

2494.  893 

B 

2 

5.34 

10.  28 

2H-2H 

2459.  296 

A 

Oh 

5.  27 

10.  28 

3H-2H 

2H-1H 

2485.  495 

B 

0 

5.  34 

10.  30 

2785.  213 

A 

8h 

5.  18 

9.61 

5H-4H 

t  *F°  -e  *D 

3H-3H 

*2767.  500 

A 

13 

5.  20 

9.  66 

4M-3K 

(373) 

2434.  988 

B 

25 

5.  27 

10.  33 

*  oP°  -30 

2754.  907 

A 

6h 

5.  21 

9.  69 

3H-2M 

(383) 

2796.  644 

A 

4h 

5.  20 

9.  61 

4H~4H 

3H-3H 

t  »p°  _e  «P 

2776.  923 

A 

5h 

5.  21 

9.  66 

3M-3  H 

2434.  229 

B 

20 

5.  27 

10.  34 

2762.  340 

A 

4h 

5.  23 

9.  69 

2H-2M 

2436.  615 

B 

20 

5.  34 

10.  40 

2H-2H 

(384) 

2752.  159 

A 

4h 

5.  23 

9.72 

lH-iH 

2455.  892 

B 

5.  39 

10.  41 

1H-1H 

2746.  157 

A 

4h 

5.  24 

9.  73 

OH -OH 

243a  050 

B 

mtm 

5.  34 

10.  41 

2H-1H 

2784.  484 

A 

lh 

6.  23 

9.  66 

2H-3H 

3H-2H 

2  «P°  -32 

2755.  088 

A 

5.24 

9.  72 

OH— 1H 

2429.  148 

B 

10 

5  27 

10.  35 

2463.  900 

B 

5 

5.  34 

10.  35 

2H-2H 

(385) 

2655.  396 

A 

tr 

5.21 

9.  86 

3H-2H 

z  «F°  -e  *T> 

2487.  356 

B 

5.39 

ia  35 

1H-2H 

2694.  269 

A 

2 

5.23 

9.  81 

2H-3H 

(374) 

2453.  165 

A 

5.  34 

10.  37 

2H-1H 

z  »P°  -33 

2445.  114 

B 

40 

5.  18 

10.  23 

5H-5H 

2  ifc  _e  ,F 

2476.  437 

B 

HjJ 

5.  39 

10.  37 

1H-1H 

(386) 

244a  405 

B 

25 

5.  20 

10.  24 

4H-4H 

(375) 

z*P°  -34 

2444.  274 

B 

10 

6.21 

10.  26 

3H-3H 

2467.  732 

B 

6b 

5.  39 

10.  39 

1H- 

2439.  860 

B 

8 

5.  23 

10.  28 

2H-2H 

(387) 

2434.  822 

B 

5 

5.23 

10.  30 

1H-1H 

3H-3H 

z  «P°  -/  4D 

2431.  236 

B 

3 

5.  24 

10.  32 

OH-OH 

2378.  691 

A 

0 

5.  27 

10.  45 

2437.  632 

B 

20 

8  18 

10.  24 

5H-4H 

2412.  021 

A 

1 

5  34 

ia  45 

2H-3H 

(388) 

243a  987 

B 

10 

5.20 

10.26 

4H-3H 

2423.  500 

A 

tr 

5.  39 

1H-2H 

2434.  052 

B 

15 

5.  21 

10.  28 

3H-2H 

2H-3H 

z  *P°  — e  ‘F 

2430.  876 

B 

10 

5.23 

10.  30 

2H-1H 

2315.  314 

A 

trh 

5.34 

2428.  970 

B 

6 

5.  23 

10.  32 

1H-0H 

(389) 

2451  935 

B 

25 

5.20 

10.  23 

4H-5H 

2453.  747 
2450.  134 

B 

15 

5 

5.21 

5.23 

10.24 
10.  26 

3H-4H 

2H-3H 

B 

9.  61 

4H-4H 

z  4F°  -e  «D 

2443.  842 

B 

15b 

5.  23 

10.  28 

1H-2H 

2972.  769 

A 

1 

5.  46 

2437.  100 

B 

6 

5.  24 

10.  30 

OH— 1H 

2989.  079 

A 

trh 

5.  57 

9.  69 

2H-2H 

(390) 

*2410.  286 

A 

In 

5.  21 

10.  33 

3H-3H 

2  «F°  -30 

2839.  535 

A 

7h 

5.  46 

9.81 

4H-3H 

z  ‘F-  -e  4D 

2415.  973 

B 

0 

5.23 

10.33 

2H-3H 

(376) 

284a  332 

A 

7h 

5.  57 

9.90 

2H-1H 

(391) 

*2851.  738  § 

A 

7? 

5.  59 

9.  92 

1H-0H 

2402.  450 

B 

8 

a  20 

10.34 

4H-3H 

2  «f°  -e  «P 

2865.  473 

A 

2h 

5,59 

9.  90 

1H-1H 

*2378.  526 

A 

2 

a  21 

10.  40 

3H-2H 

(377) 

4H-3H? 

z  4F°  -30 

2409.  535 

A 

0 

a  21 

10.  34 

3H-3H 

2532.  093 

A 

trn 

5.  46 

10.  33 

(392) 

2403.  799 

A 

0 

a  23 

10.37 

1H-1H 

2  «F°  -33 

2406.  018 

A 

tr 

a  24 

10.37 

OH— 1H 

(378) 

2495.  233 

A 

0 

5.46 

10.  41 

4H-5H 

z  4F°  -«  *G 
(393) 

2376.  435 

A 

5h 

5.  18 

10.37 

5H-6H 

2  «F°  -f  «G 

2369.  960 

A 

5h 

5.20 

10.  41 

4H-5H 

(379) 

2471.  276 

A 

lh 

5.46 

10.  45 

4H-3H 

z  4F°  -/  4D 

2363.  855 

A 

4n 

5.  21 

10.  43 

3H-4H 

(394) 

*2359.  Ill 

A 

8 

5.  23 

10.  46 

2H-3H 

2355.  351 

A 

3h 

5.  23 

10.  47 

1H-2H 

2460.  453 

A 

5h 

5.  46 

10.  48 

4H-5H 

z  4F°  —e  4G 

2352.  315 
*2361.  728 
*2357.  005 

2353.  682 
2351.  672 
2350.  186 
2346.  926 

A 

A 

A 

A 

A 

A 

A 

2h 

3 

3nl 

lh 

lh 

lh 

tr 

5.  24 
5.  18 
5.  20 
5.  21 
5.  23 
5.  23 
5.  20 

10.  49 
10.  41 
10.  43 
10.  46 
10.  47 
10.  49 
10.  46 

OH  —  iH 
5H-5H 
4H-4H 
3H-3H 
2H-2H 
1H-1H 
4H-3H 

2472.  610 
2475.  548 
2475.  125 
2441.  133 
2455.  721 
2462.  325 

A 

A 

A 

A 

A 

A 

4h 

3h 

3h 

2h 

2h 

lh 

5.  52 
5.57 
5.  59 
5.  46 
5.  52 
5.  57 

10.  52 
10.  55 
10.  58 
10.  52 
10.  55 
10.  58 

3H-4H 

2H-3H 

1H-2H 

4H-4H 

3H-3H 

2H-2H 

(395) 

*2346.  271 
2346.  508 

A 

A 

1 

0 

5.  21 
5.23 

10.  47 
10.49 

3H-2H 

2H-1H 

2386.  387 
2399.  499 

A 

A 

2d 

lh 

5  46 
5.  52 

10.  63 
10.  67 

4H-4H 

3H-3H 

2K-2H 

z  4F°  — e  *F 
(396) 

* 

2407.  765 

A 

Oh 

5.  57 

10.  69 

2839.  819 

A 

6h 

5.27 

9.  61 

3H-4H 

2  ep»  _e  «D 

2415  457 

A 

2h 

5.52 

10.  63 

3H-4H 

2856.  392 

A 

5h 

5.  34 

9.  66 

2H-3H 

(380) 

2418.  440 

A 

2 

5.  57 

10.  67 

2J4 — 3!^ 

2864.  134 

A 

3h 

a  39 

9.  69 

1H-2H 

2419.  998 

A 

1 

5.  59 

10.  69 

1H— 2H 

2809.  804 

A 

4h 

5.  27 

9.  66 

3H-3H 

2833.  100 

A 

5h 

5.  34 

9.  69 

2H-2H 

Vac 

4H-4H 

z  4F°  -e  ‘H 

2847.  791 

A 

4h 

5.  39 

9.  72 

1H-1H 

1844,  590 

B 

5h 

5  46 

12.  15 

2787.  260 

A 

3h 

5.  27 

9.  69 

3H-2H 

(397) 

2817.  107 

A 

4h 

5.  34 

9.  72 

2H-1H 

2838.  236 

A 

4h 

5.  39 

9.  73 

1H-0H 
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Fe  n — Continued 


Fe  n — Continued 


Air 

2680.  723 
2672.  506 
2669.  023 
2672.  152 
2668.  938 
2661.  789 
2660.  256 
2684.  354 
2679.  799 
*2681.  038 


2667.635  A 


2717.  888 
2712.  317 
2697.  801 
2731.  247 
2723.  438 


2671.  941 
2657.  181 
2658  678 
2658  586 
2665.  337 
2668  269 


2760. 757  A 


2716. 572  A 
*2726. 2545  A 


7.  55  12.  17 
7.  51  12.  13 
7.  52  12.  15 
7.  53  12.  17 
7.  52  12.  11 
7.  53  12.  13 


7.  57  12.  11 
7.  60  12.  15 
7.  59  12.  17 
7.  60  12.  11 


7.  67  12.  29 

7.66  12.31 

7.67  12.32 

7.68  12.33 

7.66  12.29 

7.67  12.31 


6H-6X 

5H-5H 

4H-4X 

3H-3H 

6H-5X 

5H-4K 

4W-3W 

5H-6J5 

4M-5M 

3}4-4K 

2J4-3K 


7H-6M 
5H-4H 
4*4— 3)4 
6)4- 6 
5!4-5>4 


4  (4-4)4 
3)4-3)4 
2)4-2)4 

1) 4-1 H 

3X-4X 

2) 4-3)4 


Multiplet 


*  «H°  -«  «H 
(429) 


r  iD°  — e  «H 
(430) 


2  ‘1°  -e  «H 
(431) 


y  *F°  -/  *F 
(432) 


tr  7.66  12.13  4)4-5)4  2  JG°  —  e  4H 

(433) 


2.  23  I  6)4~5)4  2  *1°  -e  *H 

5)4- 4)4  (434) 


Air 

2918  541 
2910.  724 
2905.  770 
2899.  284 
2904.  574 
2897.  983 
2895.  331 

2800.  548 
2797.  215 
2790.  065 


2987.  542 


2803.  450 
2805.  007 


2963.  897 
*2959.  841 


2768  674 


2940.  136 
2911.  823 


2882.  523 
2884.  282 


Strongest  Unclassified  Lines  of  Fen  of  Wavelength  Longer  Than  2000  A 


Air 

2968  906 
2931.  593 
2770.  432 
2761.  635 
2761.  128 

2757.  818 
2754.  155 
2732.  328 
2731.  841 
2728.  567 
2607.  529 


Air 

2579.  127 

A 

3h 

2521.  485 

A 

2 

2521.  209 

A 

2 

2515.  105 

A 

3 

2508  338 

A 

2h 

2495.  860 

A 

5 

2488.  335 

A 

2 

2450.  027 

A 

3 

2429.  849 

A 

2 

2387.  380 

A 

2 

2365.  771 

A 

2h 
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*  and  §§= Blend  Fe  in  and  Fe  m,  also  blend  Fe  in  and  Fe  n 

*  and  5=  Blend  Fe  in  and  Fe  ii 

*  and  **= Blend  Fe  hi  and  Fe  i 


Fe  m 


Fe  in 


1122.  526 
1124.  883 
1126.  72 
1128.  02 
1128  72 

1129.  19 
1131.  914 
1131.  194 

1130.  404 

85ft  721 

861.  832 
*859.  626 
*861.  761 

862.  735 
858  602 
857.  392 
860.  315 
862.  028 

*861.  761 
*864.  425 
858  566 
862.  191 
854.  073 
864.034 
865.  896 

844.  284 

845.  408 
*846.  534 
*847.  425 

847.  578 
847.  924 

823.  257 
827.  777 
831.  464 
834.  067 

818  382 
817.  038 
818  598 
*816.  163 
816.  273 

808  079 
811.  284 
814.  242 
810.  940 
818  288 

728  810 

729.  996 

730.  96 


A  8 
A  10 


A  |  10 
A 


Low 

High 

0.00 

11.00 

0.  05 

11.  03 

0.  09 

11.05 

0.  05 

11.  00 

0.  09 

11.  03 

0.  12 

11.  05 

0.  09 

11.  00 

0.  12 

11.  03 

0.  13 

11.  05 

0.00 

14.  36 

0.  05 

14.  38 

0.  09 

14.  45 

0.  12 

14.44 

0.  13 

14.  44 

0.00 

14.  38 

0.  05 

14.  45 

0.  09 

14.  44 

0.  12 

14.  44 

0.05 

14.  38 

0.  09 

14.  37 

0.  00 

14.  38 

0.05 

14.  37 

0.  05 

14.  51 

0.  09 

14.  38 

0.  12 

14.37 

0.  00 

14.  62 

0.  05 

14.  66 

0.09 

14.  67 

0.  05 

14.  62 

0.09 

14.  66 

0.  12 

14.  67 

0.  00 

15  00 

0.  05 

14.  97 

0.  09 

14.  94 

0.  12 

14,  92 

0.  00 

15.  18 

0.  05 

15.  16 

0.  09 

15.  17 

0.  12 

15.  24 

0.  05 

15.  18 

0.  00 

15.  28 

0.  05 

15  27 

0.  09 

15.  25 

0.  05 

15.  28 

0.  09 

15  27 

0.00 

15  94 

0.  05 

1ft  96 

0.09 

1ft  98 

a  *D  —  x  *D° 

(8) 


Vac 

997.  081 
1007.  113 
994.  257 
1010.  005 

934.  703 
946.  056 
950.  722 

859.  838 
861.  284 
*867.  639 


1017.  254 

1017.  745 

1018.  286 

981.  373 
*983.  877 
985.  824 

901.  034 
905.  338 

891.  172 

890.  755 

891.  442 

845.  925 
851.  332 
854.  367 

837.  439 
*838  048 
838  936 

832.  328 
*838  521 
840.  141 

807.  547 
807.  855 
808  840 


1032.  123 
1035.  768 
1038  355 

995.  150 
997.  599 
999.  376 


Ref  Int 


Low  High 


Multiplet 

(No) 


o»P  -*  *P° 

(») 


15.60  2-1  a  *P  -*  ‘8° 

5.60  1-1  (10) 

5.  60  0-1 

6.  73  2-3 

6  89  1-2 

6.  85 


2.  48  16.  33 


2.  5 


2.  53  16.  38 


2.  65 
2  68 


2.  70  I  15.  05  I  2-3 
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Fe  m — Continued 


Fe  in — Continued 


EP 

EP 

I  A 

Ref 

Int 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No5 

Low 

High 

J 

Low 

High 

J 

Vac 

Vac 

*991.  232 

A 

9 

2.  65 

KEaH 

4-3 

o>F  -z>D°t 

1142.  955 

a  si 

14.  61 

3-4 

a  *D  —  **F°t 

A 

6 

2.  68 

15.  14 

3-2 

(22) 

1142.  464 

a  79 

14.  60 

2-3 

(39) 

990.  235 

A 

4 

a  70 

15.  16 

2-1 

114a  67 

A 

a  79 

14.  59 

1-2 

967.  197 

A 

6 

2.  65 

15.  41 

4-3 

a  *F  -y»D°t 

1063.  872 

A 

8 

a  8i 

15.  41 

3-3 

a  *D  — y*D°t 

96A  955 

A 

4 

2.  68 

15.  42 

3-2 

(23) 

1061.  708 

A 

a  79 

15.  42 

2-2 

(40) 

969.  954 

A 

3 

a  70 

15.  43 

2-  1 

1061.  245 

A 

a  79 

15.  43 

1-1 

880.  949 

880.  447 

882.  147 

A 

A 

A 

6 

6 

4 

a  65 
a  68 
a  70 

16.  66 
16.  70 
16.  69 

4-3 

3-2 

2-1 

a  SF  —i  SD° 
(24) 

1019.  789 
1021.  561 
1024.  108 

A 

A 

A 

6 

4 

3 

a  si 
a  79 
a  79 

15.  91 
15.  88 
15.  85 

3-2 

2-1 

1-0 

a  »D  -y  >P° 
(41) 

*836.  521 

840.  381 

A 

7 

a  65 
a  68 

17.  41 
17.  37 

4-4 

a  *F  -v  *F° 
(25) 

A 

5 

3  —  3 

841.  088 

A 

5 

a  70 

17.  38 

2-2 

991.  829 

A 

6 

a  si 

16.26 

4-5 

a»G  -z  >H° 
(42) 

1066.  181 
1071.  746 

A 

A 

10b* 

5 

5-4 

4-3 

a  >G  —  z  sF°f 
(26) 

a  SG  —  2  SH° 

834.  944 

A 

6 

a  si 

m 

4-3 

a  *G  — u>  *F° 
(43) 

1075.  024 

1066.  143 

A 

14.  59 

14.  61 

3-2 

5-6 

A 

106a  190 
1069.  019 

A 

A 

5 

5 

a  os 
a  10 

14.  64 
14.  65 

4-5 

3-4 

(27) 

96a  655 

A 

5 

4.30 

17.  12 

0-1 

a  >8  —  z  >P° 
(44) 

102A  790 
1030.  924 

A 

6 

a  03 

3.08 

m 

5-5 

a  3G  -zsG°t 
(28) 

A 

6 

4  4 

103A  298 

A 

5 

mm 

3-3 

961.  901 

A 

1 

4.42 

17.25 

2-2 

a  *D  — y  *D° 

*991.  232 

A 

9 

a  03 

15.  49 

5-4 

o»G  -y  *F° 

■I 

(45) 

99a  080 

994.  724 

A 

A 

7 

6 

3.08 

a  10 

15.  51 
15.  51 

4-3 

3-2 

(29) 

955.  572 

A 

Q 

4.42 

17.34 

2-3 

a  id  -y  *F° 
(46) 

881.  088 

88a  688 

A 

7 

6 

a  03 

3.08 

m 

5-5 

o>G  — *  *G° 
(30) 

A 

4  —  4 

884.  600 

A 

5 

a  10 

3-3 

Air 

851.  150 

851.  992 

A 

A 

7 

6 

3.03 

3.08 

17.  54 
17.57 

5-4 

4-3 

a  *G  —  u  *F°t 
(31) 

241A  568 
243A  174 

A 

A 

5.  06 
5.06 

10.  16 
10.  12 

2-3 

2-2 

o*S  -z  »P° 
(47) 

851.  842 

A 

6 

17.60 

3-2 

207A  989 

A 

14 

5.  06 

11.  00 

2-3 

a  *S  —  z  ‘P° 

842.  020 

A 

6 

a  03 

17.  69 

5-6 

a  SG 

2068.  243 

A 

12 

5.  06 

11.  03 

2-2 

(48) 

847.  700 

A 

6 

a  os 

17.  64 

4-5 

(32) 

2061.  552 

A 

10 

5.  06 

11.  05 

2-1 

849.  524 

A 

6 

17.  64 

3-4 

*838.  048 

A 

8 

3.03 

17.  76 

5-5 

a  *G  — *  'G°t 

Vac 

■  jj . 

*839.  319 

A 

5 

a  os 

17.  79 

4-4 

(33) 

6 

20.  90 

b  *G  -t.  >G° 
(49) 

840.  518 

A 

4 

17.79 

3-3 

*892.  417 

A 

1895.  456 

A 

20 

a  7i 

10.  23 

a  i 

a  ’ S  -z  »P° 

■ 

1914.  056 

A 

19 

a  7i 

10.  16 

3-3 

(34) 

1987.  503 

15 

7.83 

14.  04 

6-6 

a‘G  -z  *G°f 

192A  304 

A 

18 

a  7i 

10.  12 

3-2 

A 

1991.  613 

A 

14 

7.83 

14.  03 

5-5 

(50) 

1994.  073 

A 

13 

7.  84 

14.  03 

4-4 

*983.  877 

A 

10b 

a  75 

1&30 

6-7 

a  *1  -  z  lK° 

1995.  563 

A 

12 

7.  84 

14.  02 

3-3 

(35) 

*1996.  420 

A 

12 

7.  84 

14.  02 

2-2 

1989.  975 

A 

7 

7.83 

14.  03 

6-5 

950.  334 

A 

10 

a  75 

16.  74 

6-6 

a  >1  -z  >1° 

1993.  262 

A 

7 

7.  83 

14.03 

5-4 

(36) 

1995.  266 

A 

7 

7.  84 

14.  02 

4-3 

*1996.  420 

A 

12 

7.84 

14.02 

3-2 

899.  417 

A 

8 

a  75 

17.47 

6-6 

o>I  —  y  ‘1° 

(37) 

1915.  083 

A 

15 

7.83 

14.  28 

6-7 

a* G  -z  »H°1 

1922.  789 

A 

15 

7.83 

14.  26 

5-6 

(51) 

87a  462 

A 

8 

a  75 

17.  88 

6-5 

a  >1  — x  >H* 

1930.  387 

A 

15 

7.  84 

14.  23 

4-5 

(38) 

1937.  345 

A 

14 

7.  84 

14.  21 

3-4 

194a  481 

A 

14 

7.  84 

14.  19 

2-3 
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Fe  III — Continued  Fe  ui — Continued 


E  P 

■£ 

E  P 

■  I 

I  A 

Ref 

lot 

Multiple! 

I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

■ 

(No) 

Low 

■ 

Vac 

Vac 

1890.  669 

A 

13 

7.83 

14.  36 

6-5 

a  5G  -  z  >F° 

1931.  507 

A 

14 

a  60 

15  00 

4-5 

5  ‘11  -y  ‘F* 

1886.  757 

A 

12 

7.  83 

14.  38 

5-4 

(52) 

1945.  342 

A 

12 

a  62 

14.  97 

3-4 

(61) 

1866.  305 

A 

9 

7.  84 

14.  45 

4-3 

*1954  223 

A 

10b 

a  62 

14.  94 

2-3 

*1869.  828 

A 

10 

7.  84 

14.  44 

3-2 

1959.  324 

A 

8 

a  62 

14.  92 

1-2 

1871.  152 

A 

9 

7.  84 

14.  44 

2-1 

1962.  717 

A 

5 

a  6i 

14.  90 

0-1 

1892.  140 

A 

5 

7.  83 

14.  36 

5-5 

*1940.  018 

A 

8 

a  oo 

14.  97 

4-4 

*1887.  471 

A 

8 

7.  84 

14.  38 

4-4 

*1954.  223 

A 

10b 

a  62 

14.  94 

3-3 

1866.  554 

A 

5 

7.84 

14.  45 

3-3 

1961.  230 

A 

6 

a  62 

14.  92 

2-2 

*1869.  828 

A 

10 

7.84 

14.  44 

2-2 

*1964  260 

A 

7 

a  62 

14.  90 

1-1 

*1966.  201§ 

A 

2 

a  62 

14.  90 

2-1 

*1849.  960 

A 

5 

7.  83 

14.  51 

5-4 

a  »G  -z  sD°f 

1887.  197 

A 

8 

7.  84 

14.  38 

4-3 

(53) 

1877.  989 

A 

12 

a  60 

15.  18 

4-4 

6  ‘D  -y  ‘D°f 

*1889.  451 

A 

5 

7.  84 

14.  37 

3-2 

*1884.  596 

A 

8 

8.  62 

15.  17 

2-2 

(62) 

*1890.  893 

A 

2 

7.  84 

14.  37 

2-1 

*1882.  047 

A 

m 

a  62 
a  60 

15.  17 
15.  16 

1-1 

4-3 

*1884.  596 

A 

8 

a  62 

15.  17 

3-2 

1883.  816 

A 

3 

a  62 

15.  17 

2-1 

1976.  126 

A 

8 

a  21 

14.  45 

3-3 

aip  _j5F0f 

1863.  317 

A 

4 

a  62 

15.  24 

1-0 

1982.  076 

A 

■a 

a  21 

14.  44 

2-2 

(54) 

1882.  979 

A 

4 

a  62 

15  18 

3-4 

1958.  583 

a  21 

14.  51 

3-4 

a  ‘P  -  z  ‘D°  f 

*1849.  960 

A 

5 

a  60 

15.  28 

4-3 

6  ‘D  — x  »P° 

Air 

jaf 

(55) 

1861.  665 

A 

3 

a  62 

15.  25 

2-1 

(63) 

2001.  258 

mm 

a  2i 

14.  38 

2-3 

*1854.  826 

A 

mj 

a  62 

15.  28 

3-3 

2006.  262 

3 

a  22 

14.  37 

1-2 

*1856.  690 

A 

mm 

a  62 

15.  27 

2-2 

Vac 

1859.  955 

A 

Ei 

8.  62 

15.  25 

1-1 

*1999.  588 

9 

a  21 

14.  38 

3-3 

*1854.  826 

A 

8.  62 

15  28 

2-3 

Air 

1854.  975 

A 

m 

a  62 

15.  27 

1-2 

2003.  491 

A 

8 

a  2i 

14.  37 

2-2 

185a  542 

A 

■a 

a  6i 

15.  25 

0-1 

2007.  841 

A 

6 

a  22 

14.  37 

1-1 

Air 

Vac 

2232.  430 

A 

10 

a  73 

14.  26 

5-6 

b  *G  -z  *H° 

1982.  805 

A 

8 

8.21 

14.  43 

3-2 

o  ‘P  —  x  ‘S° 

2243.  405 

A 

8 

a  73 

14.  23 

4-5 

(64) 

1985.  105 

A 

3 

a  21 

14.  43 

2-2 

(56) 

2252.  268 

A 

5 

14.  21 

3-4 

1987.  810 

A 

3 

a  22 

14.  43 

1-2 

2252.  463 

A 

4 

14.  21 

4-4 

2260.  547 

A 

mm 

14.  19 

3-3 

1923.  877 

A 

a  21 

14.  62 

3-3 

a  »P  -y  *P° 

M 

1915.  750 

A 

8.21 

14.  66 

2-2 

(57) 

2191.  215 

A 

n 

a  73 

14.  36 

5-5 

6  *G  —  z  *P°f 

1912.  920 

A 

8.22 

14.  67 

1-1 

2185.  654 

A 

■9 

a  73 

14.38 

4-4 

(65) 

1913.  622 

A 

8.21 

14.  66 

3-2 

2157.  109 

A 

mm 

a  73 

14.  45 

3-3 

1910.  401 

A 

8.  21 

14.  67 

2-1 

2183.  980 

A 

wm 

a  73 

14.  38 

5-4 

*1926.  01355 

A 

a  21 

14.  62 

2-3 

2157.  287 

A 

mm 

a  73 

14.45 

4-3 

1918.  284 

A 

8.22 

14.66 

1-2 

2097.  692 

A 

12 

a  73 

14.  61 

5-4 

b  »G  -z  »F° 

2103.  799 

A 

12 

a  73 

14.  60 

4-3 

(66) 

2107.  324 

A 

10 

a  73 

14.  59 

3-2 

Air 

2099.  231 

A 

5 

8.  73 

14.  61 

4-4 

2144.  282 

A 

8 

8.60 

14.  36 

4-5 

5  »D  -  z  *F® 

2103  647 

A 

5 

a  73 

14.  60 

3-3 

*2143.  827 

A 

8.  62 

14.  38 

3-4 

(58) 

2116.  588 

A 

a  62 

14.45 

2-3 

2097.  480 

A 

15 

8.  73 

14.  61 

5-6 

5*G  -2  >H° 

2118.  567 

A 

8.  62 

14.  44 

1-2 

*2090.  139 

A 

12 

a  73 

14.  64 

4-5 

(67) 

2118.  415 

A 

8.  61 

14.  44 

0-1 

2084.  349 

A 

a  73 

14.  65 

3-4 

2137.  365 

A 

a  60 

14.  38 

4-4 

2088.  625 

A 

mm 

8.  73 

14.  64 

5-5 

*2120.  767 

A 

a  62 

14.  44 

2-2 

2084.  515 

A 

H 

a  73 

14.  65 

4-4 

2120.  239 

A 

5 

a  62 

14.  44 

1-1 

*2120.  767 

A 

4 

a  62 

14  44 

3-2 

Vac 

1951.  007 

A 

12 

a  73 

15.  05 

5-5 

6  >G  -z  *G°t 

2090.  240 

A 

6 

a  60 

14  51 

4-4 

b  ‘D  —  z  »D° 

1952.  648 

A 

11 

a  73 

15.  05 

4-4 

(68) 

*2143.  470 

A 

8 

a  62 

14  38 

3-3 

(59) 

*1953.  322 

A 

13 

a  73 

15.05 

3-3 

*2146.  062 

A 

8 

a  62 

14  37 

2-2 

2145.  616 

A 

6 

8.  62 

14.  37 

1-1 

2137.  009 

A 

5 

a  60 

14.  38 

4-3 

Air 

c  *P  —y  *P° 

*2146.  062 

A 

8 

a  62 

14.  37 

3-2 

*2235.  699 

A 

6 

9.  10 

14.  62 

2-3 

2147.  904 

A 

7 

a  62 

14  37 

2-1 

2227.  848 

A 

mm 

9.  12 

14.  66 

1-2 

(69) 

*2146.  339 

A 

6 

a  62 

14  37 

1-0 

2221.  830 

A 

E9 

9.  10 

14.  66 

2-2 

2096.  430 

A 

6 

8.  62 

14  51 

3-4 

2220.  611 

A 

3 

9.  12 

14.  67 

1-1 

*2143.  470 

A 

8 

8.62 

14  38 

2-3 

2214.  616 

A 

4 

9.  10 

14.  67 

2-1 

*2143.  827 

A 

a  62 

14.  37 

1-2 

c  *P  -z  »P° 

2143.  76 

A 

a  ei 

14  37 

0-1 

2174.  658 

A 

15 

9.  10 

14.  78 

2-2 

2166.  952 

A 

12 

9.  12 

14.  81 

1-1 

(70) 

205(t  739 

A 

a  60 

14  62 

4-3 

b  « D  -y  >P° 

2161.  270 

A 

10 

9.  10 

14.  81 

2-1 

2044.  970 

A 

H 

8.  62 

14  66 

3-2 

(60) 

2157.  710 

A 

12 

9.  12 

14.  84 

1-0 

203&  908 

A 

2 

a  62 

14  67 

2-1 

2180.  410 

A 

12 

9.  12 

14.  78 

1-2 

203&  845 

A 

2 

8.  62 

14.  67 

1-1 

217L  045 

A 

12 

9.  13 

14.  81 

0-1 
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Fe  in — Continued 


Fe  ffl — Continued 


I  A 

Ref 

Int 

E  P 

Moltiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No*) 

Low 

High 

Low 

High 

Air 

■■ 

in 

Vac 

2056.  145 

A 

7 

9.  10 

EE3H 

c  *P  -z  *D® 

1550.  196 

A 

10.  23 

18.  19 

4-5 

z  ’P“  -e  ’D 

2049.  384 

A 

7 

9.  12 

Bad 

1-2 

(71) 

1538.  632 

A 

10.  16 

18.  19 

3-4 

(84) 

2044.  034 

A 

3 

9.  13 

0-1 

1531.  293 

A 

6n 

10.  12 

18.  18 

2-3 

2044.  302 

A 

4 

9.  10 

Biiftl 

2-2 

1550.  862 

A 

8n 

10.  23 

18.  19 

4-4 

2040.  407 

A 

3 

9.  12 

15.  16 

1-1 

1539.  128 

A 

8n 

10.  16 

18.  18 

3-3 

1531.  644 

A 

8n 

10.  12 

18.  18 

2-2 

1551  377 

A 

10  23 

18  18 

4  —  3 

1539.  480 

A 

5n 

10.  16 

18.  18 

3-2 

2338.  961 

A 

10 

9.  50 

14.  78 

3-2 

5  «D  -z  «P° 

1531.  864 

A 

7n 

10.  12 

16  18 

2-1 

m2331.  38 

P 

Fe  n 

9.  52 

14.  81 

2-1 

(72) 

2319.  220 

A 

10 

9.  51 

14.  84 

1-0 

1505.  166 

A 

■Uni 

10.  23 

ia  43 

4-3 

z  JP°  -e  ’S 

*2346  9615 

A 

3 

9.  52 

14.  78 

2-2 

1493.  640 

A 

9n 

10.  16 

18.  43 

3-3 

(85) 

2329.  905 

A 

9 

9.  51 

14.  81 

1-1 

1486.  265 

A 

7n 

10.  12 

18.  43 

2-3 

2257.  406 

A 

8 

9.  50 

14.  67 

3-4 

b  «D  -y  SF° 

2276  870 

A 

8 

9.  52 

14.  94 

2-3 

(73) 

2284.  979 

A 

5n 

9.  51 

14.  92 

1-2 

1984.  027 

A 

7 

10.  17 

16  39 

3-4 

c  *D  — x  *F°f 

Air 

(86) 

2202.  458 

A 

8 

9.  50 

15.  10 

3-3 

6  >D  -z  >D°t 

2012.  677 

A 

4 

10.  17 

16.  31 

2-3 

2195.  866 

A 

5 

9.  52 

15.  14 

2-2 

(74) 

2015.  067 

A 

3 

10.  18 

16.  31 

1-2 

2011.  539 

A 

4 

10.  17 

16.  31 

3-3 

2173.  829 

A 

9.  50 

15.  18 

3-4 

6  *D  -y  *D°t 

2186.  207 

A 

9.  52 

15.  16 

2-3 

(76) 

2179.  258 

A 

9.  50 

15.  16 

3-3 

3013.  125 

A 

WXM 

El  £ 

14.  36 

5-5 

a'F  -  z  ‘F° 

2182.  889 

A 

9.  52 

15.  17 

2-2 

3001.  589 

A 

12 

i:  % 

14.  38 

4-4 

(87) 

2955.  060 

A 

4 

K*  £ 

14.  45 

3-3 

2136  360 

A 

5 

9.  50 

15.  28 

3-3 

b  >D  - x  *P° 

2973.  896 

A 

5 

Et  £ 

14.  44 

2-2 

2143.  045 

A 

7 

9.  52 

15.  28 

2-3 

(76) 

3002.  99 

A 

5 

Ei  £ 

14.  44 

1-1 

2948.  388 

A 

8 

E>  £ 

14.  45 

4-3 

2087.  132 

A 

8 

9.  50 

15.  41 

3-3 

b  »D  -y  *D° 

2963.  230 

A 

8 

10.  28 

14.  44 

3-2 

2091.  312 

A 

7 

9.  52 

15.  42 

2-2 

(77) 

2977.  222 

A 

6 

10.  29 

2-1 

2087.  907 

A 

9.  51 

15.  43 

1-1 

3015.  230 

A 

10.  27 

14.  36 

4-5 

2084.  968 

A 

9.  50 

15.  42 

3-2 

3008.  506 

A 

10.  28 

14.38 

3-4 

2089.  089 

A 

9.  52 

15.  43 

2-1 

209a  504 

A 

9.  52 

15.  41 

2-3 

2907.  497 

A 

10 

10.  26 

14.  51 

5-4 

a  *F  -z  »D° 

3000.87 

P 

10.  27 

14.  38 

4-3 

(88) 

2061.  751 

A 

9 

9.  50 

15.49 

3-4 

5»D  -y  *F°t 

3012.  85 

P 

10.  28 

14.  37 

3-2 

2059.  677 

A 

7 

9.  52 

15.  51 

2-3 

(78) 

3027.  46 

A 

3 

10.  29 

14.  37 

2-1 

2057.  058 

A 

6 

9.  51 

15.  51 

1-2 

3055.  55 

A 

5 

10.  33 

14.  37 

1-0 

3007.  802 

A 

6 

10.  28 

14.  38 

3-3 

Vac 

302a  85 

A 

8 

10.  29 

14.  37 

2-2 

1924.  532 

A 

6 

9.  50 

15.  91 

3-2 

b  >D  -y  »P°f 

3054.  134 

A 

6 

10.  33 

14.  37 

1-1 

1941.  633 

A 

3 

9.  52 

15.  88 

2-1 

(79) 

*2915.  980 

A 

2 

10.  28 

14.  51 

3-4 

1949.  462 

A 

2 

9.  51 

15.  85 

■BiJ 

3018.  744 

A 

6 

10.  29 

14.  38 

2-3 

3050.  463 

A 

5 

10.  33 

14.  37 

1-2 

Air 

2865.  54 

D 

3 

10.29 

14.  60 

2-3 

a  *F  -z  »F° 

2595.  622 

A 

8 

9.86 

14.  61 

7-6 

a  »I  -z  *H° 

I 

(89) 

*2582.  37  § 

A 

8 

9.  86 

14.  64 

6-5 

(80) 

H 

2574.  838 

A 

7 

9.86 

14.  65 

5-4 

2741.  952 

El 

2 

10.  28 

14.  78 

3-2 

a  »F  -  z  »P° 

Vac 

*1992.  017 

A 

9 

9.  86 

16.  05 

7-7 

o‘I  -z  *1° 

2608.  112 

A 

10.  26 

15.  00 

5-5 

a  5F  -y  »F°f 

*1999.  588 

A 

9 

9.  86 

16.  03 

6-6 

(81) 

2625.  268 

A 

10.  27 

14.  97 

4-4 

(91) 

1984.  288 

A 

9.  86 

16.  08 

5-5 

2646.  751 

A 

10.  28 

14.  94 

3-3 

1983.  676 

A 

9.  86 

16.  08 

6-5 

2641.  408 

A 

10.  27 

14.  94 

4-3 

1992.  196 

A 

9.  86 

16.  05 

6-7 

2659.  614 

A 

10.  28 

14.  92 

3-2 

2000.  228 

A 

9.  86 

16.  03 

5-6 

2537.  934 

A 

2 

10.  28 

15.  14 

3-2 

a  «F  -z  *D° 

1960.  318 

A 

13 

9.86 

16.  15 

7-8 

a  ’I  -  z  *K° 

2531.  890 

A 

5 

10.  29 

15.  16 

2-1 

(92) 

1953.  488 

A 

10 

9.  86 

16.  18 

6-7 

(82) 

2556.  207 

A 

5 

10.  28 

15.  10 

3-3 

1964.  776 

A 

8 

9.  86 

16.  14 

5-6 

2545.  750 

A 

3 

10.  29 

15.  14 

2-2 

*1953.  322 

A 

13 

9.  86 

16.  18 

7-7 

1964.  169 

A 

8 

9.86 

16.  14 

6-6 

*2511.  4185 

A 

6 

10.  26 

15.  18 

5-4 

a  *F  -y  *D° 

*1964.  019 

A 

5b 

9.  86 

16.  14 

7-6 

2520.  162 

A 

5 

10.  27 

15.  16 

4-3 

(93) 

2512.  902 

A 

2 

10.  27 

15.  18 

4-4 

1907.  577 

A 

10 

9.  86 

16.33 

7-6 

o»I  -y  >H°t 

1896.  803 

A 

9 

9.  86 

16.  37 

6-5 

(83) 

Vac 

1893.  981 

A 

11 

9.  86 

16.  38 

5-4 

1902.  076 

El 

5 

10.  27 

16.  76 

4-5 

a  ‘F  -y  *G° 

mu 

(94) 
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Fe  III — Continued 


Fe  III — Continued 


E  P 

E  P 

I  A 

Ref 

Int 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

J 

Low 

High 

J 

Var 

1901.  096 

A 

9 

10.  26 

5-6 

a  5F  -v  ‘G° 

Air 

*2241.  54§ 

A 

12 

10.  72 

16.  23 

2-2 

b  ‘D  —  z  >D° 

1917.  351 

A 

8 

10.  27 

16.  70 

4-5 

(95) 

(109) 

192a  003 

A 

7 

10.  28 

16.  70 

3-4 

1932.  818 

A 

5 

10.  29 

18  68 

2-3 

*2210.  073 

A 

6 

10.  72 

16.  31 

2-3 

b  -x  SF° 

1949.  666 

A 

3 

10.  33 

16.  66 

1-2 

*2208.  85§ 

A 

10 

10.  72 

16.  31 

2-2 

(110) 

1916.  507 

A 

5 

10.  26 

16.  70 

5-5 

1920.  186 

A 

4 

10.  27 

18  70 

4-4 

*192a  265 

A 

5b 

10.  28 

18  68 

3-3 

*1938.  775 

A 

4 

10.  29 

18  66 

2-2 

2262.  888 

A 

3 

10.  85 

16.  31 

3-3 

b  'F  -x  SF° 

2261.  592 

A 

12 

10.  85 

16.  31 

3-2 

(111) 

1885.  125 

A 

9 

10.  26 

16.  81 

5-5 

a  ‘F  - x  5F°  t 

1892.  890 

A 

5 

10.  27 

16.  79 

4-4 

(96) 

2151.  776 

A 

15 

10.  85 

16.  59 

3-4 

*  iF  —  z  >G° 

1894.  983 

A 

4 

10.  28 

16.  79 

3-3 

(112) 

ml895.  41 

P 

Fe  ni 

10.  29 

16.  80 

2-2 

1901.  540 

A 

3 

10.  33 

16.  82 

1-1 

1892.  073 

A 

5 

10.  26 

16.  79 

5-4 

2720.  381 

A 

5 

10.  95 

15.  49 

5-4 

MH  —  y  *F° 

1892.  247 

A 

5 

10.  27 

16.  79 

4-3 

(113) 

1891.  070 

A 

4 

10.  28 

16.  80 

3-2 

1891.  186 

A 

3 

10.  29 

18  82 

2-1 

2431.  325 

A 

5 

10.  98 

16.  05 

6-7 

b  »H  -z  >1° 

1885.  947 

A 

5 

10.  27 

18  81 

4-5 

2403.  551 

A 

6 

10.  95 

16.  08 

4-5 

(114) 

1849.  407 

A 

7 

10.  26 

16.  94 

5-4 

a  tF  —  x  «n°t 

2373.  904 

A 

5 

10.  98 

16.  18 

6-7 

6  JH  -z  »K° 

1842.  927 

A 

5 

10.  27 

18  96 

4-3 

(97) 

2376.  725 

A 

5 

10.  95 

16.  14 

5-6 

(115) 

1841.  387 

A 

3 

10.  28 

16.  98 

3-2 

*1844.  942 

A 

3 

10.  29 

16.  98 

2-1 

Vac 

1854.  384 

A 

3 

10.  33 

16.  98 

1-0 

1950.  334 

A 

10 

10.  98 

17.  31 

6-7 

6>H  -y  *1° 

1850.  200 

A 

5 

10.  27 

16.  94 

4-4 

1954.  975 

A 

8 

10.  95 

17.  26 

5-6 

(116) 

*1845.  521 

A 

{? 

10.  28 
10.  29 

16.96 
18  98 

3-3 

2-2 

1968  740 

A 

8 

10.  95 

17.  22 

4-5 

1838.  309 

A 

7 

10.  98 

17.  69 

6-6 

6*H  -u>*H°t 

1844.  547 

A 

6 

10.  95 

17.  64 

5-5 

(117) 

1845.  304 

A 

5 

10.  95 

17.  64 

4-4 

Air 

2144.  743 

A 

10.  30 
10.  30 

16.  05 

6-7 

b  >1  -z  *1° 

2153.  320 

A 

16.  03 

6-6 

(98) 

2134.  861 

A 

9 

10.30 

16.08 

6-5 

1601.  211 

A 

lOn 

11.  00 

18.  71 

3-4 

z ‘P°  — e  ‘D 

*1607.  723 

A 

9n 

11.  03 

18.  71 

2-3 

(118) 

2070.  539 

A 

8 

10.30 

16.  26 

6-5 

b  'I  -z  »H° 

1611.  763 

A 

7n 

11.  05 

18.  71 

1-2 

(99) 

*1601.  289 

A 

6n 

11.  00 

18.  71 

3-3 

*1607.  723 

A 

9n 

11.  03 

18.  71 

2-2 

2058.  560 

A 

8 

10.30 

18  30 

6-7 

6>I  -z  >K° 

1611.  723 

A 

7n 

11.  05 

18.  71 

1-1 

(100) 

*1601.  289 

A 

6n 

11.  00 

18.  71 

3-2 

Vac 

1917.  453 

A 

9 

10.  30 

16.74 

6-6 

6  *1  -z  '1° 

1595.  597 

A 

6n 

11.  00 

18.  73 

3-2 

z  'P*  -«  ‘S 

(101) 

1602.  000 

A 

5n 

11.  03 

18.  73 

2-2 

(119) 

1606.  014 

A 

3n 

11.05 

18.  73 

1-2 

Air 

2923.  902 

A 

8 

10.  39 

14.  61 

4-4 

c’F  -z  >F° 

2977.  572 

A 

5 

10.  45 

14.  60 

3-3 

(102) 

2958.  286 

A 

6 

10.  42 

14.  59 

2-2 

Air 

*2813.  241** 

A 

10 

11.  10 

15.  49 

5-4 

c  »G  -y  SF° 

2421.  514 

A 

10.  39 

15.49 

4-4 

c  !F  -y  SF° 

2788.  258 

A 

6 

11.  08 

15.  51 

4-3 

(120) 

2420.  405 

A 

10.  42 

15.  51 

2-2 

(103) 

2778.  868 

A 

5 

11.  07 

15.  51 

3-2 

*2803.  441  § 

A 

6 

11.  08 

15.  49 

4-4 

2123.  590 

A 

8 

10.42 

18  23 

2-2 

c  *F  -z  >D° 

(104) 

m2360.  28 

P 

Fe  n 

11.  10 

16.  33 

5-6 

c  »G  -y  >H° 

*2336.  768J 

A 

10 

11.  08 

16.  37 

4-5 

(121) 

2055.  855 

A 

6 

10.  39 

16.  39 

4-4 

cJF  — x  >F° 

2326.  948 

A 

10 

11.  07 

16.  38 

3-4 

2108.  676 

A 

10.  45 

16.  31 

3-3 

(105) 

2086.  128 

A 

10.  39 

16.  31 

4-3 

2181.  407 

A 

4 

11.  10 
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0.  00 

a  96 

44-34 

a  4F  -  i>  >F° 

2322.  260 

A 

3 

0.  22 

5.  54 

14-04 

2091  40 

I 

10 

0.  10 

0.  00 

34-24 

(29) 

2320.  906 

A 

5 

0.  17 

5.  49 

24-24 

2131.  06 

I 

10 

0.  17 

5.  96 

24—34 

233a  071 

A 

10 

0.  22 

5.  51 

14-14 

2135.  80 

I 

12 

0.  22 

6.  00 

14-24 

2227.  853 

A 

15 

0.  10 

5.  64 

34-24 

n  <F  -u  »D° 

2111.  42 

I 

25 

0.  17 

6.02 

24-14? 

a  4F  ~.r  4S° 

2219.  16 

A 

20 

0.  17 

5.  73 

24-14 

(16) 

2129.  50 

I 

10 

0.  22 

6.02;  14-14 

(30! 

2257.  582 

A 

15 

0.  17 

5.  64 

24-24 

227&  30 

A 

3 

0.  22 

5.  64 

14-24 

2082.  1 1 

I 

12 

0.  10 

a  03 

34-24 

a  4F  —  7°| 

(31) 

2184  31 

I 

15 

0.  00 

5.  65 

44-34 

a  ‘F  — i  •G°t 

(17) 

2099.  35 

! 

15 

0.  17 

&  05 

24-14 

a  4F  -ir»P° 

2085.  04 

I 

9 

0.  22 

6.  14 

14-04 

(32! 

2212.  35 

I 

20 

0.  10 

5.  68 

34-24 

a  *F  -i  <P°t 

2246.  599 

A 

25 

0.  17 

5.  67 

24-14 

(18) 

2031.  96 

I 

15 

0.  00 

6.07 

44- 

a  »F  -  9° 

2267.  113 

A 

10 

0.  22 

5.  67 

14-14 

2066.  22 

I 

12 

0.  10 

6.07 

34- 

(33) 

2174.  589 

A 

SON 

0.  00 

5.  68 

44-34 

a  *F  -  <•  *D° 

2054.  06 

I 

12 

0.  10 

6.  11 

34-34 

a  4F  -10°t 

2196.  458 

A 

40 

0.  10 

5.  72 

34-24 

(19) 

2079.  3^ 

I 

12 

0.  17 

6.  11 

24-34 

(34) 

2226  80 

I 

8 

0.  17 

5.  71 

24-14 

2236.  796 

A 

15 

0.  22 

5.  74 

14-04 

2081.  04 

I 

10 

0.  22 

6.  15 

14-24 

<i4F  -ll°t 

m2213.  89 

P 

Co  i 

0.  10 

5.  68 

34-34 

(35) 

2225.  339 

A 

12 

0.  17 

5.  72 

24-24 

2052.  82 

I 

6 

0.  17 

a  -12° 

2248.  981 

A 

9 

0.  22 

5.  71 

14-14 

6.19  24-14 

2243.  254 

A 

(8) 

0.  17 

5.  68 

24-34 

2069.  91 

I 

12 

0.  22 

6.  19 

14-  14 

(36) 

2245.  463 

A 

6 

0.  22 

5.72 

14-24 

2180.  060 
2232.  460 
2208.  508 
2252.  712 

A 

A 

A 

A 

40N 

5 

25 

15 

0.  10 
0.  17 
0.  17 
0.  22 

5.  76 
5.  70 
5.  76 
5.  70 

ON  (0  03 

1  1  1  l 

—  to  —  N 

a  *F  -  i>  ‘D0? 
(20) 

ml 970.  77 
1987.  15 
1982.  52 
1981.  97 
2002.  32 

P 

I 

I 

I 

I 

Co  i 
12? 

20 

20 

25£ 

0.  00 
0.  10 
0.  17 
0.  22 
0.  10 

6.  26 
6.  31 
6.  40 

6.  45 
6.  26 

44-34 

34-24 

24-14 

14-04 

391-34 

a  4F  —  s  4D° 
(37) 

(Air) 

*2213.  84 

I 

20£ 

0.  17 

5.  75 

24-14 

a  4F  —  y  4S°t 

2010.  10 

I 

20 

0.  17 

6.  31 

24—24 

(Air) 

1998.  49 

I 

251 

0.  22 

6.  40 

14-14 

(Vac) 

2236  759 

A 

35 

0.  22 

5.  75 

14-14 

(21) 

2026.  51 

I 

6 

0.  22 

6.  31 

14-24 

(Air) 

Vac 

2207.  853 

A 

25 

0.  17 

5.  76 

24-14 

a  *F  -y  JP° 

1953.  71 

I 

8 

0.  00!  6.  32 

44—34 

a  4F  -15° 

2207.  71 

I 

25 

0.  22 

5.  81 

14-04 

(22;  • 

1985.  36 

I 

10 

0.  10 

6.  32 

34  —  34 

(38) 

2227.666 

A 

10 

0.  22 

5.  76 

14-  14 

200*  28 

I 

201 

0.  17 

6.  32 

24-34 

(Air) 

62 


Co  ' — Continued 


I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Vac 

1926.  90 

I 

■fMlTi 

6,  41 

44-34 

a  4F  -t  >F° 

1957.  69 

I 

12N 

■ijlfi 

6.  41 

34-34 

(39) 

1980.  59 

I 

15 

lijlj' 

6.  41 

24-34 

1961.  26 

I 

8 

6.  52 

14-2)47 

1976.  97 

I 

30 

6.  42 

24-24 

a  4F  -17° 

(40) 

1956.  22 

I 

15 

■SIT 

6.  48 

24- 

a  4F  -20° 

1971.  75 

u 

6.  48 

1)4  — 

(41) 

1884.  45 

1: 

6.  55 

44- 

a  4F  -21° 

(42) 

1934.  34 

i 

12 

BSE 

Biff 

24-3)4 

a  4F  -s  »F° 

(43) 

1838.  28 

i 

15 

HPT 

8.  72 

44-34 

a  4F  —  24cf 

(44) 

1834.  99 

i 

10£ 

0.  10 

6.  83 

34-34? 

a  4F  -v  4F°t 

1842.  34 

i 

25£ 

0.  17 

6.  87 

24-24? 

(45) 

1852.  71 

i 

30£ 

0.  10 

6.  76 

3)4-44 

1855.  05 

i 

40£ 

0.  17 

6.  83 

24-34 

1856.  13 

i 

15£ 

0.  22 

6.  87 

14-2)4 

1820.  42 

i 

12 

0.00 

6.  78 

4)4-3  4 

a‘F  -26° 

1847.  89 

i 

30 

0.  10 

6.  78 

34-3)4 

(46) 

1814.  20 

i 

12 

0.  00 

6.  80 

4)5—3  4 

a  4F  -28° 

1841.  47 

i 

10 

0.  10 

6.  80 

3)4  — 3)4 

(47) 

1832.  47 

i 

15 

0.  10 

6.  84 

3)4 -2)4 

a  4F  —  29°f 

1852.  52 

U 

15? 

0.  17 

6.  84 

2)4— 2)4 

(48) 

1840.  55 

II 

10 

0.  17 

6.  88 

2)4- 1)4 

a  4F  -31° 

1854.  28 

y 

8 

0.  22 

6.  88 

1)4- 1)5 

(49) 

1834.  34 

0.  17 

6.  90 

2)5- 

a  4F  -33° 

(50) 

1828.  35 

i 

0.  17 

6.  93 

2)5- 

a  4F  —  34°t 

(51) 

Air 

2764.  188 

A 

0.  43 

4  89 

444-3)4 

b  4F  — x  ‘D* 

2761.  366 

A 

0.  51 

4  98 

3)4— 2)4 

(52) 

2766.  382 

A 

3 

0.  58 

5.  04 

2)4—  1)5 

2774.  960 

A 

4 

0.  63 

5.  07 

1)4 -0)4 

2815.  555 

A 

7 

0.  51 

4.  89 

3)4 -3)4 

2803.  770 

A 

6 

0.  58 

4.  98 

2)4 -2)4 

2796.  228 

A 

5 

0.  63 

5.  04 

1)5-  1)4 

2859.  654 

A 

8 

0.  58 

4  89 

2)4 -3)4 

2834  428 

A 

3 

0.  63 

4  98 

D4-2J4 

*2648.  635 

mm 

0.  43 

5.09 

4)4 -4)4 

6  4F  — x  4F° 

2646.  413 

iXi 

0.  51 

5.  17 

3)4 -3)4 

(53) 

*2648.  635 

A 

10 

0.  58 

5.  24 

2)5 -2)4 

2650.  266 

mlm 

0.  63 

5.  28 

1)4- 1)4 

2600.  977 

H 

0.  43 

5.  17 

4)5— 3)4 

2610.  762 

M 

0.  51 

5.  24 

3)4— 2)4 

2623.440 

HI 

0.  58 

5.  28 

2)4- 1)5 

2695.  846 

KS 

0.  51 

5.  09 

34—4)4 

2685.  336 

Kw 

0.  58 

5.  17 

2)4-3  y, 

2675.  980 

ifl 

0.  63 

5.  24 

14-24 

2627.  638 

m 

5.  13 

4)4- 5)4 

6  4F  — x  4G°t 

*2622.  0595 

A 

5 

Mill 

5.  22 

3)5-44 

(54) 

2622.  430 

A 

4 

5.  29 

24-34 

2622.  250 

A 

3 

5.  33 

1)4-24 

2504.  518 

A 

8 

0.  43 

5.  36 

44-34 

b  4F  — w>  4D°f 

2556.  762 

A 

3 

■jwjTf 

5.  34 

3h  —  2l'j 

(55) 

2591.  686 

A 

3 

wmm 

5.  34 

24-1)4 

2606.  120 

A 

4 

Efsl 

5.  36 

14-04 

Co  i — Continued 


I  A 

Ref 

Int 

E  P 

Low 

High 

J 

Air 

2511.019 

A 

20 

0.  43 

5.  34 

44-44 

2517.  792 

A 

8 

0.  51 

5.  41 

34  —  34 

2530.  134 

A 

15 

0.  58 

5.  46 

24  —  254 

2532.  176 

A 

5 

0.  63 

14-14 

2476.  640 

A 

10 

0.  43 

5.  41 

44-34 

2495.  551 

A 

4 

0.  51 

5.  46 

34-24 

2507.  678 

A 

4 

0.  58 

5.  50 

24-154 

2553.  337 

A 

5 

0.  51 

5.  34 

3’)- 44 

2553.  004 

A 

5 

0.  58 

5.  41 

24  —  34 

2555.  074 

A 

4 

0.  63 

5.  46 

14-24 

2470.  270 

A 

6 

0.  43 

5.  43 

44-54 

2496.  713 

A 

5 

0.  51 

5.  45 

34-44 

2517.  875 

F 

(2R) 

0.  58 

5.  48 

24-34 

2531.  354 

A 

5 

0.  63 

!  5.50 

14-24 

2456.  22 

H 

5 

0.  43  5.  45 

44-44 

2483.  613 

A 

12 

0.  51 

i  5.  48 

34-34 

2506.  873 

A 

12 

0.  58  5.  50 

24-24 

2443.  548 

A 

5 

0.  43 

5.  48 

44-34 

2472.  922 

A 

7 

0.  51 

5.  50 

34-24 

2406.  266 

A 

10 

0.  51 

5.  64 

XU 

1 

eo 

2388.  175 

A 

8 

0.  51 

5.  68 

34-24 

2425.  593 

A 

6 

0.  58 

5.  67 

24-14 

2419.  828 

A 

4 

0.  58 

5.  68 

24-24 

2352.  864 

A 

10 

0.  43 

5.  68 

44-34 

2369.  674 

A 

10 

0.  51 

5.  72 

34-24 

2404.  84 

A 

2 

0.  58 

5.  71 

24-14 

2413.  187 

A 

7 

0.  63 

5.  74 

14-04 

2389.  984 

A 

3 

0.  51 

5.  68 

34-34 

2400.  833 

A 

7 

0.  58 

5.  72 

24-24 

2421.  688 

A 

2 

0.  58 

5.  68 

24-34 

*2380.  483 

A 

15 

0.  58 

5.  76 

24-14 

2402.  559 

A 

7 

0.  63 

5.  76 

14-14 

2303.  966 

A 

15 

0.  43 

5.  79 

44-34 

*2311.  38 

H 

lOd 

0.  51 

5.  85 

34-24 

2339.  550 

A 

10 

0.  51 

5.79 

34-34 

2369.  924 

A 

20 

0.  58 

5.  79 

24-34 

2362.  327 

A 

7 

0.  63 

5.  85 

14-24 

2285.  408 

A 

15 

0.  43 

5.  83 

44-34 

2325.  601 

G 

(3) 

0.  51 

5.  82 

34-24 

2355.  611 

A 

8 

0.  58 

5.  82; 

24-24 

2350.  284 

A 

6 

0.  58 

5.  83 

24-34 

2377.  215 

A 

4 

0.  63 

5.  82 

14-24 

2253.  760 

A 

15 

0.  43 

5.  91^ 

44-34 

2287.  804 

A 

20 

0.  51 

5.  91 

34-34 

*2316.  843 

A 

8 

0.  58 

5.  91 

24-3  4 

2327.  539 

A 

5 

0.  63 

5.  93 

14-04 

2290.  541 

A 

20 

0.  58 

5.97 

24-14 

2234.  710 

A 

4 

0.  43 

5.  95 

44-34 

2256.  565 

A 

5 

0.  51 

5.  98 

34-24 

2279.  480 

A 

4 

0.  58 

5.  99 

24-14 

2298.  356 

A 

6 

0.  63 

6.  00 

14-04 

2268.  163 

A 

6 

0.  51 

5.  95 

34-34 

2296.  704 

A 

10 

0.  58 

5.  95 

24-34 

2229.  734 

A 

10 

0.  43 

5.  96 

44-34 

2275.  884 

A 

4 

0.  58 

6.  00, 

24-24 

2291.  45 0 

A 

10 

0.  58 

5.  96 

24-34 

229b.  038 

A 

8 

0.  63 

6.  00 

14-24 

2268.742  [ 

A 

20 

0.  58 

6.  02 

24-14 

2288.  774  | 

A 

12 

0.  63 

6.  02 

14-14 

Multiplet 

(No) 


b  ‘F  -  w  *F° 
(56) 


b  *F  —w  4G° 
(57) 


5*F  — u>  >D°t 

(58) 

b  4F  —  x  <P°t 

(59) 


b  ‘F  ~v  4D° 
(60) 


b  ‘F  ~y  >P°f 
(61) 

6  »F  -u  4D°f 
(62) 


b  4F  -u^F°t 
(63) 


6  4F  -  6° 

(64) 


b  4F  — x  »S° 

(65) 

b  4F  -i  >P°t 

(66) 

b  4F  -f  4D°t 

(67) 


6  4F  -v  >F°t 
(68) 


b  4F  ~x  4S° 
(69) 


63 


Air 

*2237.  125 
2264.  880 

2284.  375 
2274.  617 


2186.  777  A 
2218. 81  I 

2173.  173  I 
2204. 796  A 


*2187.  28 
*2213.  84 

2201.  23 


2122. 64  I 

2172.  18  I 

2152.  15  I 

2145. 46  I 


2115.  35 
2127.  14 
2119.  91 
2118.  51 

2186.  030 


2126.  20 
2112.  40 
2114.  42 

2125.  10 


*2094. 86  I 
2119.  192  I 


*2064.  86 
2093.  40 
2117.  68 
*2094.  86 


Co  I — Continued 


E  P 


Ref  Int 


I  25 
I  20£ 


2162.  19  I  15 


I  12 


I  10 
I  40 
I  15s 
I  15 


2089.  35  I 

2113.53  I 

2091.  98  I 


2091.  05 

2089.  83 
2106.  82 

2016.  17 
2043.  37 

2039.  957 
2000.12 


64 


Air 

2400.  558  A  8 


2360.  789  A  9 

2250. 496  A  10 
2184. 92  I  20£ 


2189.  33  I 

*2237.  125  A 

2181.  12  I 

2225.  84  I 

2176.  48  I 

*2187. 28  I 

V»c 

1925. 05  I 

1963. 55  I 


Air 

2422.  568 


2396.  588 
2410.  504 

2378.  905 
2413.  580 


Co  i — Continued 


E 


High 


1.04  6.  19  2H- 
1.  04  6.  27  2K- 
0.92  6.40  3}i- 
0.92  6.57  3%- 


0.  92  6.  56  3K- 
1.  04  6.  56  2 M- 

0.  92  6.  58  3K- 
1.  04  6.  59  2}i- 
0.  92  6.  59  3K- 

1.04  6.69  2 y.- 


0.  92  7.  33  3!4- 
1.04  7.33  2J4- 


Co  I — Continued 


2811.  508  A  4 

2826.  797  A  3 

2804.  098  A  2 

2771.  697  I  A  2 

I 

*2797.  081  A  5 

2842.  382  A  3 

2878.  558  A  6 


Air 

2955.  382 
2905.  132 
2561.  280 
2560.  027 


2439.  495 
2436.  435 

2435.  094 
2426.  997 
2419.  122 
2417.  329 
2417.  045 

2412.  896' 
2403.  637 
2398.  554 
2396.  779 
2395.  390 


J 

Multiplct 

(No) 

IK  a  JF  —  12° 

(115) 

-2K  a  2F  —  14° 

(116) 

-2K  a  *F  —  16°t 

(117) 

-2K  a  *F—  u  ,D°t 

(118) 

-3K  a  2F  — s  »F°f 
-2  K  (119) 

4)4  a  *F— o  »G° 
-3’A  (120) 


IK  a  *F— 23° 
(121) 

a  *F— 37° 
(122) 


1.  70  6.  80  2M- 


1.  70  6.  85  2'A- 
1.73  6.85  IK 

1.  70  6.  89  2K- 
1.78  6.89  OK 


1.87  6.26  2K 
1.95  6.31  IK 
2.00  6.40  OK 
2.00  6.45!  OK- 

1.  87:  0.29  2K 
1.95  6.29  IK 

2.  00  6.  29  OK 


Ref  Int 


-2K  a*P-27°t 

(123) 

-2K  a  4P— 30° 
-2K  .124) 

-IK  a  ‘P— 32° 
-IK  (125) 


-3K  b* P  -«  4D°t 
-2K  (126) 

-IK 

-OK 

-IK  6  4P  -»  *P°f 
-OK  '  (127) 

-IK  I  I: 


Air 

2778.  813 
2758.  538 
279).  009 


2929.  505 
2995.  160 

2903.  197 


2715.  987 
2766.  215 

2396.  232 
2441.  040 

2371.  158 


2957. 672  A 

2919.  552  A 

2943. 479  A 

2883.  602  A 

2927. 667  A 

2899.  819  A 

2837.  154  A 

2785.  899  A 

2881. 867  A 

2752. 070  A 

2775.  578  A 

2772. 692  A 


2745.  098  A 
2731.112  A 
2722.  106  A 


2872.  19  P 
2914. 608  A 
2882.  219  A 


Strongest  Unclassified  Lines  of  Co  i 


2538.  33!) 

A 

6 

2520.  908 

A 

3  ! 

2505.  107 

A 

3 

2442.  888 

A 

4 

Air 

2391.  369 
2390.  426 
2385.  813 
2373.  370 
2332.  087 

2328.  861 
2328.  298 
2178.  59 
2077.  76 
2041.  11 

Vue 

1992.  79 
1980.  89 
1975.  67 
1968.  69 

1961.  59 
1958.  55 
1905.  87 
1901.  75 
1878.  28 


E  P 

J 

Low  High 

1.87  6.32 

2K-2K 

1.  95  6.  42 

IK  — IK 

2.  00  6.  42 

OK— IK 

2.  03  6.  25 

4K-4H 

2.  13  6.  25 

3K-3K 

2.03  6.28 

4K— <K 

2.  03  6.  58 

4K-4K 

2.  13  6.  59 

3K-3H 

2.  03  7.  18 

4K- 

2.  13  7.  18 

8K- 

2.  13  7.  33 

3K- 

Mult  inlet 
(No) 


2.07  6.24!  2K-3 
2.03  6.  26^  1H-2 

2.07  6.  261  2K-3 
2.03  6.  31 1  IK  — 2 

2.07  6.  2oj  2K-1 
2.  03  6.  29;  IK  — C 

2.07;  6.42  2K-1 
2.03  6.46  IK  C 
2.  031  6.32i  IK-2 

2.03  6.52!  IK- 5 

2.07;  6.52  2K-2 
2.  03 j  6.  48  1K- 


2.07!  6.  57;  2K- 
2.  03i  6.  55|  IK 
2.03;  6.57  1K- 


n  >0  -  36° 

(132) 

a  !G  —  37° 

(133) 

-3K  a'D  —  u  ,F°t 

-2K  (134) 

3K  a  *14  -*  *D°t 
-2K  (135) 

-IK  a  aD  -v  JP°t 
-OK  (136) 

-IK  «*D  -u)«P°t 
OK  (137) 

-2K 

-2K  a  *D  —  f 
-2H  d38) 

a*I)  -  20° 

(139) 

-2K  -«  2D°f 

-IK  (140) 

-2K 


2.  27;  6.  57|  1 K  —  2K  n  3P  -«  *0° 
2.32  6.55  0K-1H  (141) 

2.  27:  6.  55  IK- FA 

!  I  ______ 


A  6 
A  10 


2  25n 

1  25NN 
I  20 


I  20 
I  40N 


I  A 


Air 

2202.  928 
2174.  539 

2111.  470 
213a  498 

2058.  818 
2065.  542 
206a  790 

2011.  546 
2022.  364 
2027.047 
2000.  794 
2050.  75 

Vac 
1941.  28 
196a  098 
1957.  424 

157i  645 
1595.  773 
1605.  962 


Air 

238a  930 
2417.  686 
2414.  069 
240a  770 
2404.  187 
237a  636 
238a  479 
2386.  376 
2389.  565 
2428.  310 
2449.  180 
2436.  991 
242a  645 

2326.  493 
♦2324.  317 
2326.  150 
2330.  37 
2336.  246 
236a  836 
2353.  446 
2347.  406 
2344.  293 
239a  925 
2375.  201 
2361.  536 
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Con  Con 


E 

P 

E  P 

■ 

Ref 

Int 

Multiplet 

I  A 

Multiplet 

(No) 

Low 

High 

«/ 

(No) 

High 

■ 

Air 

A 

100 

KiKul 

5.60 

4-4 

a  *F  —  z  *F° 

2286.  165* 

A 

150 

0.  41 

5.  81 

5-6 

a‘F  -z  sG°t 

A 

50 

0.  00 

5.  68 

4-3 

(1) 

*2307.  84 

A 

75 

0.  50 

5.  84 

4-5 

(9) 

2311.  602 

A 

50 

0.  56 

5.  90 

3-4 

A 

50 

5.  84 

4-5 

a  *F  —  2  JG6f 

2314.  036 

A 

40 

0.  61 

5.  94 

2-3 

A 

Ha 

5.  90 

3-4 

(2) 

2314.  97 

A 

30 

0.  64 

5.  97 

1-2 

2272.  26 

A 

20 

0.  41 

5.  84 

5-5 

A 

30 

KOIHi] 

A  99 

4-5 

a  »F  -2  *G°f 

2283.  534 

A 

20 

0.  50 

5.  90 

4-4 

A 

50 

0.  12 

6.  09 

3-4 

(3) 

2293.  415 

A 

30 

0.  56 

5.  94 

3-3 

A 

35 

0.20 

6.  18 

2-3 

2301.  419 

A 

15 

0.  61 

5.97 

2-2 

A 

5 

0.  00 

6.  14 

4-4 

o»F  —2  *F°t 

2211.  411 

A 

30 

0.41 

5.  99 

5-5 

a  ‘F  —  z  *G°t 

A 

20 

0.  12 

6.  22 

3-3 

(4) 

2205.  886 

A 

10 

0.  50 

6.09 

4-4 

(10) 

A 

20 

0.20 

6.  29 

2-2 

219A  279 

A 

20 

0.  56 

a  18 

3-3 

A 

10 

0.  12 

6.  29 

3-2 

2173.  324 

A 

60 

0.  41 

6.  09 

5-4 

B 

10 

0.  12 

6.  14 

3-4 

2245.  11 

A 

100 

0.  50 

5.99 

4-5 

2232.  05 

A 

50 

0.  56 

6.09 

3-4 

B 

50 

0.00 

6.  36 

4-3 

a  *F  -  r  »I)°t 

2156.955 

A 

40 

0.  41 

6.  14 

5-4 

a  *F  —  z  »F°t 

A 

A 

20 

30 

0.  12 

0.  20 

6.45 
6.  50 

3-2 

2-1 

(5) 

*2156.  701 

A 

10 

/0.  50 
10.  56 

6.  22 
6.  29 

4-3 

3-2 

(11) 

2188.  999 

A 

25 

0.  50 

a  14 

4-4 

A 

(7) 

0.00 

7.85 

4-3 

a  *F  —y  >D°t 

2181.  729 

A 

10 

0.  56 

6.  22 

3-3 

A 

(6) 

0.  12 

7.  85 

3-2 

(6) 

2214.  764 

A 

20 

0.  56 

6.  14 

3-4 

A 

(5) 

0.  20 

7.  88 

2-1 

2200.  412 

A 

25 

0.  61 

6.  22 

2-3 

2187.  044 

A 

25 

0.  64 

6.  29 

1-2 

Vac 

A 

100 

0.41 

5.  58 

5-5 

a»F  -r  »F° 

1299.  574 

A 

(8) 

0.  41 

9.  91 

5-4 

a  ‘F  — x  ‘D°f 

A 

40 

0.  50 

5.  60 

4-4 

(7) 

1306.  966 

A 

(8) 

0.50 

9.  94 

4-3 

(12) 

A 

40 

0.  56 

5.  68 

3-3 

1311.  856 

A 

(5) 

0.  56 

9.97 

3-2 

A 

25 

0.  61 

5.  73 

2-2 

1315.  419 

A 

(4) 

0.  61 

2-1 

A 

20 

0.  64 

5.  78 

1-1 

13ia  180 

A 

(2) 

0.64 

1-07 

A 

100 

0.  41 

5.  60 

5-4 

A 

80 

0.  50 

5.  68 

4-3 

A 

50 

0.  56 

5.  73 

3-2 

Air 

A 

40 

0.  61 

5.  78 

2-1 

2663.  5 18 

A 

60 

1.  21 

5.  84 

4-5 

b  ’F  -z  sG°t 

A 

10 

0.  50 

5.  58 

4-5 

2694.  701 

A 

25 

1.  32 

5.90 

3-4 

(13) 

A 

10 

0.  56 

5.  60 

3-4 

*2714.  470 

A 

15 

1.  40 

5.94 

2-3 

A 

10 

0.  61 

5.  68 

2-3 

A 

10 

0.  64 

5.  73 

1-2 

2580.  372 

A 

100 

1.  21 

5.99 

4-5 

b  5F  -z  »G° 

2587.  225 

A 

60 

1.  32 

6.  09 

3-4 

(14) 

A 

25 

0.41 

5.  72 

5-4 

a*F  -2  !D° 

2582.  247 

A 

50 

1.  40 

6.  18 

2-3 

A 

40 

0.  50 

5.  81 

4-3 

(8) 

2528.  654 

A 

50 

1.  21 

6.  09 

4-4 

A 

20 

0.  56 

5.  87 

3-2 

2541.  977 

A 

50 

1.  32 

6.  18 

3-3 

c 

30 

0.  61 

5.  91 

2-1 

2485.  380 

A 

10 

1.  21 

6.  18 

4-3 

A 

20 

0.  64 

5.  92 

1-0 

A 

80 

0.  50 

5.  72 

4  —  4 

2506.  474 

A 

70 

1.  21 

6.  14 

4-4 

b  *F  -z  *F° 

A 

60 

0.  56 

5.  81 

3-3 

2519.  829 

A 

60 

1.  32 

6.  22 

3-3 

(15) 

A 

30 

0.  61 

5.  87 

2-2 

2525.  015 

A 

80 

1.  40 

6.  29 

2-2 

A 

25 

0.  64 

5.  91 

1-1 

2464  210 

A 

35 

1.  21 

6.  22 

4-3 

A 

10 

0.  56 

5.  72 

3-4 

2486.  455 

A 

35 

1.  32 

6.  29 

3-2 

A 

15 

0.  61 

5.  81 

2-3 

2564.  050 

A 

75 

1.  32 

6.  14 

3-4 

A 

10 

0.  64 

5.  87 

1-2 

2559.  418 

A 

40 

1.40 

6.  22 

2-3 
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m 

Ref 

Int 

E 

p 

Multiplet 

I  A 

Ref 

mm 

■ 

Low 

High 

(No) 

mm 

II 

Air 

Vac 

2397.  423 

A 

KH 

1.  21 

6.  36 

4-3 

b  ‘F  -z  >Det 

1599.  308 

A 

(4) 

2.  19 

9.  91 

3-4 

a  ‘P  -x  *D°t 

2407.  680 

A 

20 

1.  32 

6.  45 

3-2 

(16) 

1599.  701 

A 

(3) 

2.  23 

9.  94 

2-3 

(24) 

2410.  922 

A 

30 

1.  40 

0.  50 

2-1 

1601.  282 

A 

(2) 

2.  26 

9.  97 

1-2 

2450.  022 

A 

35 

1.  32 

6.  36 

3-3 

2443.  804 

A 

40 

1.  40 

6.  45 

2-2 

1486.  483 

A 

(9) 

2.  19 

10.  50 

3-3 

a  ‘P  —  y  ’P* 

(25) 

1475.  018 

A 

(2) 

2.  26 

10.  63 

1-1 

1471.  860 

A 

(6) 

(6) 

2.  19 

10.  58 

3-2 

1468.  356 

A 

2.  23 

10.  63 

2-1 

2613.  543 

A 

IES5] 

1.  64 

a  30 

2-3 

a  >P  - 1  »D° 

1492.  254 

A 

(6) 

2.  23 

10.  50 

2-3 

2574.  908 

A 

(15h) 

1.  65 

6.  45 

1-2 

(17) 

1484.  251 

A 

(6) 

2.  26 

10.  58 

1-2 

2557.  381 

A 

RES 

■IMS 

1.  68 

6.  50 

■pH 

2565.  420 

A 

1.  64 

6.  45 

2-2 

Air 

2545.  083 

A 

(10h) 

1.  65 

6.  50 

1-1 

2605.  724 

A 

(20h) 

2.  97 

7.  71 

2-1 

b  *P  -t  »S°' 

2618.  908 

A 

(20h) 

3.  00 

7  71 

1-1 

(26) 

2082.  692 

A 

(60) 

1.  64 

7.  56 

2-2 

a  >P  -y  !D°f 
(18) 

2628  834 

A 

(8h) 

3.  01 

7.  71 

0-1 

2530.  102 

A 

(25h) 

2.  97 

7.  85 

2-3 

b  ’P  -y  >D°t 
(27) 

2032.  722 

A 

(10) 

1.  64 

7.  71 

2-1 

a* P  -z  »S°f 

2540.  650 

A 

(25h) 

3.  00 

7.  85 

1-2 

2038.  675 

A 

(9) 

L  65 

7.71 

1-1 

(19) 

2533.  838 

A 

(25h) 

3.  01 

7.  88 

0-1 

2528.  255 

A 

(8h) 

2.  97 

7.  85 

2-2 

2524.  664 

A 

(10h, 

3.  00 

7.88 

1-1 

2614.  372 

A 

20 

2.  19 

6.  91 

3-2 

o‘P  -z  «S° 

2632.  259 

A 

30 

2.  23 

6.  91 

2-2 

(20) 

2700.  769 

A 

50u 

5.  81 

10.  37 

6-5 

*  »G°-e  ‘Ff 

2653.  719 

A 

15 

2.  26 

6.  91 

1-2 

2684  50 

B 

50u 

5.  84 

10.  14 

5-4 

(28) 

2676.00 

A 

20u 

5.  90 

10.  51 

4-3 

2291.  98 

A 

40 

2.  19 

7.58 

3-4 

a  »P  -y  *D° 

(21) 

2669.  919 

A 

lOu 

5.  94 

10.  57 

3-2 

2313.  617 

A 

8 

2.  23 

7.  56 

2-3 

2666.  82 

B 

5u 

5.  97 

10.  60 

2-1 

2329.  130 

A 

10 

2.  26 

7.  56 

1-2 

2299.  70 

A 

25 

2.  19 

7.56 

3-3 

2312.  561 

A 

10 

2.  23 

7.56 

2-2 

2707.  526 

A 

30u 

5.  99 

10.  55 

5-4 

z  'G°  — e  »F 

*2324.  317 

A 

40 

2.26 

7.  57 

1-1 

2702.200 

A 

20u 

6.  09 

10.  60 

4-3 

(29) 

2298.  746 

A 

10 

2  19 

7.56 

3-2 

2709. 138 

A 

lOu 

0.  18 

10.73 

3-2 

*2307.  84 

A 

75 

2.23 

7.57 

2-1 

*2766.  901 

A 

30u 

6.  09 

10.  55 

4-4 

2753  304 

A 

lOu 

6.  18 

10.  66 

3-3 

2193.  605 

A 

100 

2.  19 

7.  82 

3-3 

a  *P  -i  *P° 

2205.060 

A 

20 

2  23 

7.82 

2-2 

(22) 

2205.  515 

A 

20 

2  26 

7.  86 

1-1 

2793.  935 

A 

20  u 

6.  14 

10.  55 

4-4 

z  *F°  — e  ’Ft 

2192.  492 

A 

50 

2  19 

7.  82 

3-2 

2779.  892 

A 

20u 

6.  22 

10.  60 

3-3 

(30) 

219ft  496 

A 

75 

2  23 

7.  86 

2-1 

2775.  166 

A 

20u 

6.  29 

10.  73 

2-2 

2206.  215 

A 

75 

2  23 

7.82 

2-3 

2727.  989 

A 

20u 

6.  14 

10.  66 

4-3 

2220.  082 

A 

15 

■i.  26 

7.  82 

1-2 

2180.  614 

A 

20 

2  19 

7.  85 

3-27 

a  ‘P  -u  »D°t 

2943.  176 

A 

30u 

6.36 

3-4 

z  *D°  — e  ’Ff 

2207.  896 

A 

50 

2.  26 

7.85 

1-2? 

(23) 

2930.  484 

A 

lOu 

6.  45 

I 

2-3 

(31) 
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Co  III 


Com 


939. 060  A 
942. 388  A 
944. 768  A 
946. 594  A 

936. 639  A 
937. 310  A 
938. 077  A 
938. 647  A 

801. 493  A 
805. 345  A 
807. 910  A 
809.  706  A 

790.  197  A 

785. 883  A 
787. 562  A 
789. 447  A 

771. 868  A 
776. 688  A 
779.  683  A 

781.  983  A 

♦762.  775  A 

767. 703  A 
768. 458  A 
769.  128  A 

*762.  775  A 

764. 866  A 
766. 667  A 

758.  212  A 

760. 825  A 
76i  131  A 

764. 959  A 


1095. 443  A 
1092. 581  A 
1093. 066  A 


878.  543 


81&  600  A 
825. 403  A 

810. 502  A 
815. 555  A 


4)4 -3)4 
3'4-2U 
2?i— i  a 

a  27  I  l)4-0)4 


3.  18  4  )4- 

3. 27  3)4- 

18  113.  34  2)4- 

ltf- 


30  0.00  15.40  4)4- 

20  0.10  15.43  3H- 

15  0.18  15.46  214- 

15  ft  23  15.48  1)4- 

50  0.00  15.62  4)4- 

15  0.  10  15. 81  3)4- 

8  0.  18  15. 85  2)4- 

30  0.23  15.87  1)4- 

20  0.00  15.99  4)4- 

20  0.  10  16.  00  3)4- 
20  0.  18  16. 01  2)4- 

15  0.23  16.02  1)4- 


50  0. 00  16.  18  4)4- 

15  0.  10  16.  18  SH¬ 
IS  0.18  16.  24  2)4- 

10  0.23  16.  28  1)4- 

50  0.  00  16.  18  4)4- 

15  0.  10  16.  24  3)4- 

lOh  0.  18  16.  28  2)4- 

20  0.00  16.28  4)4- 

30  0.  10  16.  33  3)4- 

25  0.18  16.36  2)4- 

20  0.23  16.37  1)4- 


Multiplet 

(No) 


a  4F  —  t  4D°f 
(1) 


a  4F  —  *  4F°f 

(2) 


a  4F  — z  4G°t 
(3) 


-3)4  a  4F  -y  4D«t 

■2)4  i  (4) 

-D4  ! 

0)4? 

5)4  j  a  4F  -y  4G°t 
■4)4  |  (6) 


a  4F  — x  4G°f 
(6) 


3  4F  -z  4F°f 
(7) 


15  1.  88  13.  15 

10  1.  90  13.  20 

5  1.  95  13.  25 


2)4— 3)4 
1)4— 2)4 
0)4 -1)4 


i  4 P  -z  4D°f 
(8) 


10  2.10  16.15  4)4  — 4)4  32G-yJG° 

10  2.  19  16.  21  3)4  — 3)4  I  (9) 

25  2.10  16.83  4)4  —  3)j  a’G-»JK° 

10  2.19  16.81  3)4  2)4  (10) 

20  2.10  17.18  4)4— 5)4  a1  G  -x  JH°t 

15  2.19  17.15  3)4— 4)4  (11) 

15  2.10  17.33  4)4— 4)4  a’G-u>sG° 

25  2.19  17.33  3)4  — 3)4  (12) 

5  2.10  17.36  4)4-3)4  |  a  »G  -x  JF° 
10  2.  19  17.  38  3)4— 2)4  |  (13) 


1 

j 

t 

ttvJT 

1 ! 

! 

! 

' 

I 

Ref 

Int 

A 

10 

A 

8 

A 

15 

A 

8 

A 

15 

A 

10 

A 

15 

A 

0 

A 

20 

A 

30 

A 

30 

A 

8 

A 

500 

A 

500 

A 

200 

A 

5 

A 

100 

A 

500 

A 

300 

A 

300 

A 

200 

A 

200 

A 

200 

A 

200 

A 

500 

A 

5000 

A 

5000 

A 

2000 

7f 

ij« 

MSS 

f 

'Jx 

2 

'JUiU  1 

ll'i'll 

Trijil 

■3 


Multiplet 

(No) 

3) 4 -3W. 

2) 4 -2)4 

1) 4— 1)4 
0)4 -0)4 

4) 4 -3)4 
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1.  15 

7.  09 

3b -2b 

a  4F  -z»D°t 

1370.  20 

E 

(9) 

0.00 

9.  01 

2b- 1)1 

a  *D 

-y  ’P°t 

2057.38 

c 

2 

1.  25 

7.  25 

2b-  lb 

(16) 

1381.  36 

E 

(4) 

0.  19 

9.  12 

1)1 -0)1 

(8) 

2080.84 

c 

5 

1.  32 

7.  25 

lb- lb 

1374  14 

E 

(3) 

0.  19 

9.  17 

© 

l 

a  »D 

-z  2S° 

(9) 

2630.266 

A 

8 

1.  67 

6.  36 

3b- 3b 

a’F  —  z  4D° 

2648.713 

A 

3 

1.  85 

6.  51 

2b -2b 

(17) 

1317.  38 

E 

(15) 

0.00 

9.  37 

_2b— 3)1 

a  2D 

-z  *F° 

2551.04 

B 

5 

1.  67 

6.  51 

3b —2b 

1344  45 

E 

(00) 

0.  19 

9.  37 

1)1-2)1 

(10) 

2587.  25 

B 

4 

1.  85 

6.  62 

2b- lb 

2510.  871 

A 

30 

1.  67 

6.  59 

3b -4b 

a  2F  -z  4G* 

2545.  903 

A 

20 

1.85 

6.  70 

2b- 3b 

(18) 

Air 

2455.  51 

B 

8 

1.  67 

6.  70 

3b -3b 

2316.  034 

A 

80R 

1.  04 

6.  36 

4b -3b 

a  *F 

-z  4D°t 

2497.  80 

B 

6 

1.  85 

6.  79 

2b -2b 

2302.  98 

B 

60R 

1.  15 

6.  51 

3b  — 2b 

(ID 

2410.  74 

B 

4 

1.  67 

6.  79 

3b -2b 

2297.  140 

A 

30R 

1.  25 

6.  62 

2)1- lb 

2297.  486 

A 

20R 

1.  32 

6.  69 

ib-ob 

2437.  892 

A 

20 

1.  67 

6.  73 

3b- 4b 

a  JF  -z  4F° 

2367.  395 

A 

20 

1.  15 

6.  36 

3b- 3b 

2473.  13 

B 

15 

1.  85 

6.  84 

2b  -3b 

(19) 

2345.  44 

C 

15 

1.  25 

6.  51 

2b- 2b 

2387.  77 

B 

25 

1.  67 

6.  84 

3)4- 3b 

2326.  44 

B 

15 

1.  32 

6.  62 

lb- 1)1 

2433.  57 

B 

10 

1.  85 

6.  92 

2b  ~2b 

2412.  26 

B 

5 

1.  25 

6.  36 

2b -3)1 

2350.  84 

B 

8 

1.  67 

6.  92 

3b- 2b 

2413.  04 

B 

S 

1.  85 

6.  97 

to 

iK 

1 

5 

2216.  479J 

A 

100R 

1.  04 

6.  60 

4)1— 5)1 

a  4F 

-z  4G° 

227a  209 

A 

40  R 

1.  15 

6.  59 

3)1- 4)1 

(12) 

2394.  518 

A 

50R 

1.  67 

6.  83 

3b -4b 

a  »F  -z  *G° 

2264  456 

A 

30R 

1.  25 

6.  70 

2b- 3)1 

2416.  134 

A 

50R 

1.  85 

6.  96 

2  b— 3b 

(20) 

2253.  856 

A 

20R 

1.  32 

6.  79 

lb -2b 

2334.  590 

A 

30 

1.  67 

6.  96 

3b-3b 

2222.  948 

A 

20R 

1.  04 

6.  59 

4b- 4b 

a  JF  -z  JF° 

2224  88 

B 

20R 

1.  15 

6.  70 

3)1 -3b 

2296.  553 

A 

30R 

1.  67 

7.  05 

3b-  3b 

2226.34 

B 

18R 

1.  25 

6.  79 

2b— 2)1 

2298.  269 

A 

30R 

1.  85 

7.  22 

2b-2b 

(21) 

2179.46 

C 

3 

1.  04 

6.  70 

4b-  3)1 

2224.  351 

A 

6 

1.  67 

7.  22 

3b- 2b 

2188.05 

B 

6 

1.  15 

8  79 

3b -2)1 

2375.  426 

A 

30 

1.  85 

7.  05 

2b -3b 
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Ni  II — Continued 


Ni  u — Continued 


Air 

2278  771 

A 

2287.  082 

A 

2356.  41 

B 

Vac 

1886.  06 

F 

1812.  07 

F 

1881.  18 

F 

Air 

2942.  71 

B 

2881.  24 

B 

2825.  23 

B 

2913.  59 

B 

2868  706 

A 

2808  35 

B 

2300.  10 

B 

2336.  59 

C 

2299.  65 

B 

2312.  23 

C 

2220.  40 

B 

2377.  31 

B 

2242.  14 

B 

2190.  97 

C 

2253.  67 

B 

2224.  50 

B 

2179.  99 

B 

2247.  24 

B 

2218  19 

B 

2097.  08 

C 

2134.  28 

C 

2108  39 

C 

2131.  02 

C 

2129.  14 

C 

2054.  32 

C 

2088  76 

C 

2004.  27 

C 

Vac 

1995.  74 

C 

Air 

2032.  30 

c 

Vac 

1958  41 

F 

1980.  00 

F 

Air 

3087.  07 

B 

2947.  45 

B 

2406.  89 

B 

2392.  10 

B 

2369.  23 

B 

2406  3. 

B 

2366.  56 

B 

2392.  58 

B 

2394.  843 

A 

2319.  73 

B 

2348  489 

A 

F  10  1.67 


3. 

ga 

8.  22 

3. 

9 

8.  41 

2H-3M 

3.  09 

8  36 

2H-2H 

Ref  I  nt 


Air 

2287.  66 
♦2305.  24 
2318.  48 

2274.  75 
2307.  79 

2275.  70 
2298.  50 
2262.  90 
2301.  01 
2265.  36 

2185.  51 
2180.  46 
2179.  36 
2177.  08 
2177.  36 

2127.  77 


2084.  87 
2074.  13 

2029.  20 

2019.  03 

2020.  98 


1965.  35 
1956.  97 


2665.  25 
2670.  33 

2588  31 


2520.  33 
2557.  88 

2505.  84 
2584.  01 
2549.  56 
2539.  09 

2405.  17 
2431.  57 
2398.  62 

2341.  18 
2336.  70 
2308  52 

2276.  45 
2256.  15 
2229.  85 
2308  85 


2236.  08 


2805.  67 
2842.  401 

2760.  67 


2611.  66 


Low  High 


B  6 
B  3 


B  2 


B  10 
A  8 

B  2 


Multi  plet 
(No) 


B  10  3. 09 

B  10  3. 06 

B  12  3.  09 

B  8  8  06 

B  8  3. 07 


8  48 
8  41 
8  41 

fi  4k 

8  41  0H-1H 

8  51  2 

8  43  1H-04 

8  51  1 

8  43 
8  51  I  OH-  1H 


B  12R  3.  09 
B  10  3.  06 

C  6  3.  07 

B  6  3.  06 

B  6  3.  07 

C  6  8  06 


10  3. 09 

10  3. 06 

10  3. 07 


C  10  3.  09 
C  6  3. 06 


B  20  3.  59 

B  8  8  65 

B  8  3.  59 

B  7  8  65 

B  15  3.  59 


B 

C  15 

B  12 

B  5 
B  8 
B  3u 
B  6 

B  8 


8  59 

8.  73 

3.  59 

8.  86 

3  65  9.  12 

3.  59  9.  12 

3.  65  9.  01 

§§§ 

8  59  9.  17 

1M-  OH 7 

a  >P 

3.  65  9.  17 

0H-1H 

a  *P 

4.01  8.41 

4.  01  8.  36 

4H-3H 

3H-2H 

a  »G 

4.  01  8.  48 

3H-2H 

a  lG 

4.  01  8.  74 

4H-3H 

a  »G 
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Ni  II — Coatinued 


Ni  n — Continued 


Multi  Diet 


Air 

■ 

2547.  16 

B 

2312.  91 

B 

2345.  26 

C 

234a  93 

B 

2302.  465 

A 

*2305.  24 

B 

2107.  94 

C 

2113.  51 

C 

2109.  01 

C 

2484.32 

B 

2525.42 

B 

2514.75 

B 

2459.32 

B 

2610.08 

B 

2566.08 

B 

2555.13 

B 

2560.30 

B 

2601.126 

B 

2626.57 

B 

2605.45 

B 

Vac 

1649.94 

F 

1629.28 

F 

1621.45 

F 

1619.85 

F 

1617.14 

F 

1616.91 

F 

lOu 

6.  36 

11.  33 

3H-4V4 

lOu 

6.  51 

11.  40 

2K-3K 

6u 

6  62 

111.  53 

1  (4-2,4 

4U 

6.  51 

11.  53 

2H-2  H 

25u 

6.  60 

11.  33 

5M-4M 

15u 

6.  59 

11.  40 

414-3H 

lOu 

6.  70 

11  53 

3K-2K 

lOu 

6.  79 

ill.  61 

2K-1K 

8u 

6.  59 

11.  33 

4K-4K 

4u 

6.  70 

11.  40 

3)4  -  3K 

3u 

6.  79 

11.  53 

2)4-2* 

Multiplet 


Air 

2684.405 

2708.780 

2679.25 

2655.90 

2647.04 

2632.86 

2631.52 


Vac 

1614.82 

1608.44 
1592.07 
1585.11 

1533.44 
1526.71 


20u 

6.  73 

11  33 

4K-4* 

t  *F° 

9u 

6.  84 

11.  40 

3)4-3* 

( 

6u 

6.  92 

11.  53 

2* -2* 

6u 

6.  97 

11.  61 

IK  —  1* 

5u 

6.  73 

11.  40 

4*-3* 

5u 

6.  84 

11.  53 

3*- 2* 

2u 

6.  92 

11.  61 

2)4- IK 

2u 

6.  73 

11.  55 

4*- 3*? 

r  *F° 

( 

15u 

6.  83 

11.  55 

4*-3* 

z  >G° 

8u 

6.  96 

11.  69 

3* -2* 

3u 

6.  96 

11.  55 

3* -3* 

15u 

7.  05 

11.  55 

3* -3* 

z  >F° 

8u 

7.  22 

11.  69 

2K-2K 

2u 

7.  05 

11.  69 

3K-2  % 

2U 

7.09 

11.40 

CO 

1 

a; 

z  »I)° 
« 

8u 

7.  09 

11.  55 

2K-3K 

z  2D° 

6u 

7.  25 

11.  69 

1K-2K 

( 

K  20 
F  15 
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Ni  in  Ni in 


— ■ 

E 

P 

■  n 

E  P 

1 

Ref 

Int 

Multiplet 

I  A 

Ref 

Int 

J 

Low 

High 

J 

(No) 

Low 

High 

1 

Vac 

Vac 

*867.  508 

A 

10 

0.  00 

14.  23 

4-5 

a  *F  —  z  *G° 

752.  023 

A 

25 

16.  58 

3-3,2 

867.  194 

A 

1 

0.  17 

14.  40 

3-4 

(1) 

757  201 

A 

mm 

16.  58 

2-3,2 

*867.  508 

A 

10 

0.  28 

14.  51 

2-3 

857.  087 

A 

15 

0.00 

14.40 

4-4 

730.  109 

A 

16.  91 

4-3 

737.  430 

A 

16.  91 

3-3 

860.  642 

A 

30 

0.  00 

14.  34 

4-4 

o  ‘ F  -  z  «F° 

722.  094 

862.  882 

A 

25 

0.  17 

14.  47 

3-3 

(2) 

A 

4-3 

863.  217 

A 

25 

0.  28 

14.  58 

2-2 

729.  249 

A 

3-3 

856.  506 

A 

i 

0.  17 

14.  58 

3-2 

870.  845 

10 

0.  17 

14.  34 

3-4 

869.  702 

A 

10 

0.  28 

14.  47 

2-3 

979.  589 

A 

30 

2.  06 

14.  66 

2-3 

842.  142 
845.  242 

A 

A 

30 

20 

0.  00 
0.  17 

14.  66 
14.  77 

4-3 

3-2 

a  *F  -2  *D° 

(3) 

973.  786 
970.  478 

A 

A 

20 

10 

2.  10 
2.  13 

14.  77 
14.  85 

1-2 

0-1 

847.  433 

A 

15 

0.  28 

14.  85 

2-1 

*758.  763 

A 

lOOd 

JO.  00 
10.  17 
0.  28 
0.  00 

16.  27 
16.  44 
16.  57 
16.  44 

4-4 

a  *F  -y  *F°t 
(4) 

*1769.  643 

A 

200 

6.  63 

13.  61 

5-5 

757.  795 
750.  983 

A 

A 

50 

10 

3— 3 
2-2 

4- 3 

1794.  904 
1791.  644 
1786.  927 

A 

A 

A 

25 

20 

20 

6.  75 
6.  84 
6.  91 

m 

4-4 

3-3 

2-2 

o‘F  -2° 

1782.  747 

A 

20 

6.95 

13.  88 

1-1 

756.  687 

A 

20 

0.00 

16.31 

4-4 

*1764.  688 

A 

100 

6.  63 

5-4 

(5) 

1767.  938 

A 

50 

6.  75 

13.  73 

4-3 

a  *F  -3° 

*1769.  643 

A 

200 

6.  84 

13.  82 

3-2 

751.  333 

A 

10 

0.00 

16.43 

4-3 

1771.  492 

A 

20 

6.  91 

13.  88 

2-1 

759.  098 

A 

20 

0.  17 

16.  43 

3-3 

(6) 

1718.  365 

A 

20 

6.63 

13.  81 

5-4 

750.  053 

A 

30 

0.00 

16.  46 

4-5,4 

a  *F  -5° 

1715.  931 

A 

20 

6.  75 

13.  94 

4-3 

(7) 

1716.  886 

A 

15 

6.  84 

3-2 

1719.  892 

A 

15 

6.  91 

2-1 

749.  677 

A 

10 

0.  00 

16.  47 

4-3 

a  *F  —  z  *P° 

1724.  523 

A 

15 

6.  95 

14.  11 

1-0 

(8) 

1747.  011 

A 

50 

6.  75 

13.  81 

4-4 

1738.  252 

A 

30 

6.  84 

13.  94 

3-3 

747.  989 

A 

20 

0.  00 

16.  50 

4-5 

a  *F  —y  «G° 

1733.  129 

A 

50 

6.  91 

2-2 

751.  575 

A 

10 

0.  17 

16.  59 

3-4 

(9) 

1730.  483 

A 

15 

6.  95 

1-1 
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Ni  m — Continued 


I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

Vac 

1692.  514 

A 

200 

6.  63 

13.  92 

5-6 

a  »F  —2  »G°t 

1709.  901 

A 

200 

6.  75 

18  97 

4-5 

(16) 

1715.  303 

A 

200 

6.  84 

14.  04 

3-4 

1719.  458 

A 

100 

6  91 

14.  09 

2-3 

1722.  283 

A 

100 

6.  95 

14.  12 

1-2 

1649.  770 

A 

15 

6.  75 

14.  23 

4-5 

o  »F  -2  »G°t 

1632.  159 

A 

10 

6.  84 

14.  40 

3-4 

(17) 

1930.  431 

A 

7.57 

13.  97 

4-5 

b  »F  -2  sG°t 

1956.  964 

A 

7.73 

3-4 

(18) 

1854.  149 

A 

7.  57 

14.  23 

4-5 

b  »F  -2  >G° 

1849.  540 

A 

25 

7.  73 

EEXDl 

3-4 

(19) 

1849.  473 

A 

25 

7.  84 

14.  51 

2-3 

1823.  061 

A 

7.  57 

14.  34 

4-4 

b*F  —2  5F°f 

1830.  006 

A 

7.  73 

14.  47 

3-3 

(20) 

1830.  075 

A 

7.  84 

14.  58 

2-2 

1801.  506 

A 

15 

7.  73 

14.  58 

3-2 

1741.  963 

A 

7.  57 

14.  66 

4-3 

b  *F  -z  >D°t 

1752.  427 

A 

25 

7.  73 

14.  77 

3-2 

(21) 

1760.  560 

A 

Mil 

7.  84 

14.  85 

2-1 

1781.  279 

A 

15 

7.  73 

14.  66 

3-3 

1779.  442 

A 

7.  84 

14  77 

2-2 

Air 

2543.  513 

A 

30 

8.  77 

13.  63 

3-4 

a  SP  —  2  sF°t 

2509.  467 

A 

10 

8.81 

13.73 

2-3 

(22) 

2448.  347 

A 

8.  77 

13.  81 

3-4 

a  “P  —  2  »D°t 

2405.  937 

A 

50 

8.  81 

13.  94 

2-3 

(23) 

2391.  106 

A 

15 

8.87 

14.  03 

1-2 

2365.  172 

A 

14.  03 

2-2 

2365.  972 

A 

14.09 

1-1 

Vac 

1952.  540 

A 

15.  10 

3-2 

a  5P  —  z  *S° 

1964.  689 

A 

50 

8.  81 

15.  10 

2-2 

(24) 

1982.  538 

A 

15 

8.87 

15.  10 

1-2 

1687.  897 

A 

30 

8.  77 

16.  09 

3-4 

a  ‘P  -y  »D°t 

*1707.  346 

A 

50 

8.81 

16.  04 

2-3 

(25) 

1698.  176 

A 

15 

8.  77 

16.  04 

3-3 

1708.  552 

A 

15 

8.  81 

16.  04 

2-2 

1720.  708 

A 

§j 

8.  87 

16.  04 

1-1 

Hi 

E  P 

1  1 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

J 

HI 

Air 

2434.  230 

A 

30 

9.  27 

14  34 

5-4 

a  *G  —  i  *F° 

2402.  877 

A 

20 

im 

14.  47 

4-3 

(26) 

2387.  188 

A 

10 

9.  41 

14.58 

3-2 

Vac 

1773.  788 

A 

10 

9.  27 

16.  23 

5-5,  4 

a‘G  -1° 

1790.  402 

A 

30 

9.  34 

16.  23 

4-5,  4 

(27) 

*1764.  688 

A 

100 

9.  27 

16.  27 

5-4 

a»G  -y  *F°t 

1738.  785 

A 

30 

9.  34 

16.  44 

4-3 

(28) 

1724.  291 

A 

20 

9.  41 

16.  57 

3-2 

1753.  377 

A 

2 

9.  27 

16.  31 

5-4 

a  *G  -2° 

1788.  301 

A 

1121 

9.  41 

16.  31 

3-4 

(29) 

1707.  426 

A 

9.  27 

16.  50 

5-5 

a  3G  -j ,  >G° 

1701.  599 

A 

15 

9.  34 

16.  59 

4-4 

(30) 

1722.  790 

A 

5 

EMU 

4-5 

1718.  873 

A 

5 

9.  41 

16.  59 

3-4 

1721.  256 

A 

75 

9.  41 

16.  58 

3-3,  2 

a  »G  —  7°t 

(31) 

Air 

2524.  360 

A 

15 

9.  77 

14.  66 

2-3 

b  *P  —  z  *D°t 
(32) 

Vac 

1847.  257 

A 

100 

9.77 

16.  45 

2-2,  1 

b  *P  -4° 

(33) 

1843.  406 

A 

15 

9.77 

16.  47 

2-3 

6  *P  -z  »P° 

(34) 

1446.  749 

A 

10 

13.81 

22.35 

4-5 

z  ‘D°— e  *F 

(35) 

1465.  605 

A 

10 

13.  92 

22.  35 

6-5 

z  *G°— e  ‘F 

(36) 

1506.  519 

A 

15 

14  40 

22.  60 

4-4 

z  >G°-e  *F 

(37) 

1495.  622 

A 

20 

14.  34 

22.  60 

4-4 

r  >F°-«  *F 

(38) 
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Co  i  cm 


I  A 

E  P 

D 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2492.  146 

B 

2000 R 

0.00 

4.  95 

oh-iH 

4a 

*S 

—  4p'  *p° 

2961.165 

B 

1.  38 

5.  55 

2H-3H 

4s*  *D 

-ip'  *F° 

2441.  637 

B 

1000R 

0.  00 

5.05 

oh -oh 

(1) 

3279.815 

B 

JTiTTHH 

I.  64 

5.  40 

1H-2H 

(15) 

B 

FtTijfl 

1.  38 

5.  40 

2X-2X 

2244.  265 

B 

2300R 

0.00 

5.50 

oh- 

4 8 

*S 

-ip'  *D° 

2225.  697 

B 

2100R 

0.  00 

5.  54 

oh-oh 

(2) 

2882.934 

B 

EEC* 

1.  38 

5.66 

2X-1X 

4s*  *D 

—  4p'  >P° 

D 

15 

1.  64 

5.  66 

ix -OX 

(16) 

217&  944 

B 

1600R 

0.  00 

5.  66 

ox- iX 

4  8 

>s 

—  ip'  *P° 

B 

1.  64 

5.  66 

ix- IX 

2181.  720 

B 

1700R 

0.  00 

5.  66 

0)4  —  0)$ 

(3) 

f:  1  1 1 

B 

1250R 

1.  38 

5.  75 

2X-2X 

4s*  *D 

—  4p'  *D° 

2165.  093 

B 

1300R 

0.00 

5.  70 

ox-iX 

4a 

*s 

—  4p'  *D° 

mSmim 

B 

1.  64 

5.  70 

1H-1K 

(17) 

(4) 

2858.734 

B 

1.  38 

5.  70 

2H-1H 

2997.364 

B 

1.  64 

5.75 

1H-2H 

2024.  335 

A 

200 R 

0.  00 

6.  10 

OX— 

4a 

*s 

—  bp  *P° 

(5) 

2618.366 

B 

2500R 

1.  38 

2X-1X 

4s*  >D 

-bp  >P° 

*2766.371 

B 

reran 

1.  64 

IX- 

(18) 

Vac 

1825.348 

C 

100R 

0.00 

6.  76 

OX— 1)4 

4a 

*s 

—bp  *P° 

2293.842 

B 

1.  38 

6.  76 

2X-1X 

is*  *D 

— 6p  >P° 

1817.265 

C 

20* 

0.  00 

6.  79 

ox-ox 

(6) 

2392.627 

B 

2500R 

1.  64 

6.  79 

(19) 

B 

Hililf 

1.  64 

6.  76 

1H-1H 

1774.820 

C 

200R 

0.00 

6.  96 

ox- iX 

4a 

*s 

-ip"tp° 

1713.364 

C 

50R 

0.  00 

7.  21 

ox-ox 

(7) 

1300R 

1.  38 

6.84 

2H-3H 

4s*  *D 

-4 /  *F° 

1703.843 

C 

30R 

0.  00 

7.  25 

ox— IX 

4a 

»s 

-4p"*D° 

(8) 

2500R 

1.  38 

6.  92 

2H-3H 

4s*  *D 

—  ip"  >F° 

2227.775 

1.  64 

7.  17 

1H-2H 

(21) 

1725.664 

c 

50R 

0.  00 

7.  15 

ox- ix 

4a 

*s 

—  7p  *P° 

50R 

1.  38 

7.  17 

2X-2X 

1741.574 

c 

50R 

0.  00 

7.  09 

OH -OH 

(9) 

2214.581 

B 

1600R 

1.  38 

6.  96 

2H-1H 

4s*  *D 

—  4p"  *P° 

1687.043 

c 

20R 

0.  00 

7.  32 

OX- IX 

4a 

*s 

—  8p  *P° 

2215.654 

B 

1000R 

1.  64 

7.  21 

(22) 

1685.682 

c 

25R 

0.  00 

7.  32 

OX-OX 

(10) 

2319.561 

B 

500 

1.  64 

6.  96 

1H-1H 

1664.708 

A 

10R 

0.00 

7.  42 

OX- IX 

4a 

*s 

—  9p  *P° 

2199.583 

B 

1700R 

1.  38 

6.  99 

2H-2H 

4s*  *D 

— 4p" >D° 

1664.303 

A 

10R 

0.  00 

7.  42 

OH -OH 

(11) 

2199.752 

B 

1300R 

1.  64 

7.  25 

1H-1H 

(23) 

C 

1.  38 

7.  25 

2H-1H 

1650.301 

A 

5R 

0.  00 

7.  48 

ox- IX 

4a 

*s 

-lOp  >P° 

B 

1.  64 

6.  99 

1X-2X 

1650.119 

A 

5R 

0.  00 

7.  48 

OH -OH 

(12) 

2138.  533 

B 

500R 

1.  38 

7.  15 

2X-IX 

4s*  *D 

—  7p  *P° 

1640.474 

A 

6R 

0.  00 

7.  53 

OH- 

4a 

>s 

-lip  »P° 

B 

2200R 

1.  64 

7.  09 

(24) 

(13) 

2236.  278 

B 

900R 

1.  64 

7.  15 

1H-1H 

Air 

A 

(1) 

1.  38 

7.  15 

2H-3H 

4s*  *D 

-5/  *F° 

3093.989 

B 

1500 

1.  38 

5.  37 

2H-3H 

4s* 

*D 

—  4p'  4D° 

2238  454 

B 

1100R 

1.  64 

7.  15 

1H-2H 

(25) 

3208.231 

B 

14(y 

1.  64 

5.  48 

1H-2H 

(14) 

A 

1.  38 

7.  15 

2H-2H 

3010.838 

B 

2000 

1.  38 

5.  48 

2H-2H 

3194.099 

B 

1500 

1.  64 

5.  50 

1H-1H 

A 

20R 

1.  38 

7.  32 

2H-1H 

4s*  *D 

— 8p  *P° 

2998.384 

B 

150 

1.  38 

5.  50 

2H-1H 

2169.  562 

A 

300 R 

1.  64 

7.  32 

(26) 

3156.629 

B 

450 

1.  64 

5.  54 

1H-0H 

2171.  817 

A 

200R 

1.  64 

7.  32 

1H-1H 
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I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No*) 

I  A 

Ref 

Int 

E  P 

J 

M  ultiplet 
(No) 

Low 

High 

Low 

High 

Vac 

Air 

1691.  076 

A 

30 

1.  38 

a  68 

2K-3K 

4«»  «D  —  5p'  4F°f 

2702.  65 

A 

10U 

5.  05 

9.  62 

4K-3K 

4p'  4F°  — 5<f'  »G 

168A  865 

A 

15 

1.  38 

a  69 

2K-2K 

(27) 

2802.  556 

A 

lOh 

5.  08 

9.  48 

3K-4K 

(47) 

2751.  29 

D 

lOh 

5.  13 

9.  62 

2K-3K 

168a  093 

A 

mm 

1.  38 

8.  70 

2K~3K 

4s»  *D  —  5p'*D°t 

1684.  674 

A 

20h 

1.  38 

a  7i 

2K— 2  K 

(28) 

2746.  713 

A 

20h 

5.  13 

9.  62 

2K-2K 

O 

1 

s 

1730.  576 

A 

10 

1.  64 

a  77 

IK— IK 

2803.  686 

A 

lOh 

5.  22 

9.  62 

1H-2H 

(48) 

1655.  318 

A 

30  R 

1.  38 

a  84 

2K-3  K 

4j*  *D  — 5p’  *F°t 

276a  878 

D 

125h 

5.  05 

9.  51 

4K-5K 

4p'  4F°  — 5d'  4Gf 

1732.  674 

A 

20 

1.  64 

a  76 

1K-2K 

(29)  f 

2723.  953 

D 

30 

5.  08 

9.  61 

3K-4K 

(49) 

2671.  204 

A 

20h 

5.  13 

9.  75 

2K-3K 

1651.  721 

A 

20  R 

1.  38 

a  86 

2K-2K 

4s1  >D  —  5p'  >D° 

2720.  199 

D 

15h 

5.  22 

9.  76 

1K-2H 

1701.  292 

A 

10 

1.  64 

a  89 

1K-1K 

2786.  496 

D 

lOh 

5.  08 

9.  51 

3K-2K 

4p'  4F°  — 5<f'  4Pt 

1585.  871 

A 

5h 

1.  38 

EMfl 

2  54-154 

4s*  *D  -5 p"  »P° 

(50) 

16ia  940 

A 

20h 

1.  64 

9.  27 

(31) 

2783.  551 

D 

20h 

5.  08 

9.  51 

3K-3K 

4p'  4F°-5 d‘  4Df 

158A  799 

A 

15 

1.38 

9.  18 

2K-3K 

4s>  >D  -5p"sF° 

(51) 

1621.  316 

A 

20 

1.  64 

9.  25 

lK~2K 

(32) 

2763.  809 

A 

15h 

5  05 

9.  52 

414^  4>^ 

4F°  — 4Ff 

Air 

2719.  097 

A 

15h 

5.  08 

9.  62 

3K-3K 

(52) 

2494.  89 

A 

10 

8.75 

1H-1  K 

4p  »P°  -id'  >Pt 

2782.  592 

D 

20h 

5.  08 

9.  52 

3K-4K 

2416.  605 

A 

5 

a  91 

(33) 

2715.  543 

A 

20h 

5.  22 

9.  77 

1K-2H 

2479.  754 

10 

a  78 

ltf-2  K 

4p  »P°  —id'  >Df 

2676.  428 

A 

20 

5.  05 

9.  66 

4H-3K 

4p'  4F°  — 7*'  4Df 

(34) 

(53) 

ill 

2579.  29 

A 

20h 

5.  05 

9.  84 

4K-5K 

4p'  4F°  — 6d'  4Gf 

2933.  060 

El 

20 

4.  83 

2K-3K 

4p'  ‘P°  —id’  <G 

(54) 

(35) 

285a  225 

B 

50h 

4.  83 

9.  13 

2K-3K 

ip'  4P°  -6a'  Df 

2991.  780 

A 

15h 

5.  50 

9.  62 

1H-2K 

4p'  4D°-5 d‘  »Ff 

2931.  699 

A 

lOh 

9.  26 

0H-1H 

(36) 

(55) 

284a  478 

D 

15 

9.  39 

2911.  215 

A 

30h 

5.  37 

9.  61 

3K-4K 

4p'  *D°-5 d’  4Gt 

2844.  160 

A 

15 

4.  95 

9.  29 

1H-1H 

4p'  4P°  —id"  *Pf 

2890.  84 

A 

50h 

5.  58 

9.  75 

2K-3K 

(56) 

2926.  067 

A 

■TiS 

9.  27 

BTTOII 

(37) 

2979.  380 

A 

25h 

5.37 

9.  51 

3K-3K 

4p'  4D°  —  5<f'  4Dt 

2851.  743 

A 

15h 

4.  95 

9.  28 

1M-2H 

4 pr  *P°  -6a' 

(OQ\ 

(57) 

\*o) 

297a  295 

A 

30h 

5.  37 

9.  52 

3K-4K 

4p'  4D°  —5d’  4Ff 

2734.  858 

A 

10 

4.  83 

9.  33 

2K-3K 

ip’  4P°  —id"  *Ft 

2983.  038 

A 

3h 

5.  48 

9.  62 

2K— 3K 

(58) 

(39) 

2891.  64 

A 

30h 

5.  50 

9.  77 

1K-2K 

2922.  830 

A 

lOh 

5.  54 

9.  77 

OK- IK 

2634.  933 

A 

30h 

4.  83 

9.  50 

2M-1K 

ip'  *P°  —  5<f'  4S 

2630.  004 

A 

20h 

4.  83 

9.  51 

2^-2  K 

4p'  4P°  — 5d'  ‘P 

2925.  439 

D 

30h 

5.  40 

9.  62 

2K-3K 

4p'  »F°  -5 d'  sGf 

2649.  840 

A 

30h 

4.95 

9.  61 

1K~1K 

(41) 

(59) 

2651.  693 

A 

lOh 

4.  95 

9.  61 

1 K  OK 

2920.  296 

A 

lOh 

5.  40 

9.  62 

2K-2K 

4p'  »F°  —5d'  3Ff 

2627.  365 

A 

20  h 

4.  83 

9.  51 

2H-3K 

4p'  *P°  — 5d’  ‘D 

(60) 

2645.  303 

A 

20h 

4.  95 

9.  62 

1K-2K 

(42) 

2626.  678 

A 

lOh 

5.  05 

9.  75 

0K-1K 

2924.  882 

D 

lOh 

5.  40 

9.  62 

2K-2K 

4p'  JF°  -5d'  4D 

2570.  800 

A 

lOh 

4.  83 

9.  62 

2K-2H 

(61) 

2569.  888 

A 

4.  83 

9.  62 

2H-3H 

4p'  4P°  — 5d'  ‘F 

2923.  704 

D 

80h 

5.  40 

9.  62 

2K-3K 

4p'  »F°  -5 d’  4Ft 

2563.  167 

A 

4.  95 

9.  77 

1H-2  K 

(43) 

(62) 

2547.  48 

A 

4.  83 

9.  66 

2K-3K 

4p'  4P°  — 7*'  4Df 

2751.  810 

D 

10h 

5.  55 

10.  04 

3K-2K 

4p'  »F°  —bd"  ’D 

(44) 

(63) 

2745.  452 

A 

20h 

5.  55 

10.  04 

3K-  3h 

4p'  «F°  -5 d"  *F 

3021.  644 

B 

300h 

5.05 

9.  13 

4K-3  K 

ip'  4F°—6s'  4Df 

(64) 

3014.  848 

A 

30h 

5.  08 

9.  17 

3H— 2K 

(45) 

2986.  926 

A 

lOh 

5.  13 

9.  26 

2K-1K 

3044.  028 

D 

iKMl 

5.  08 

9.  13 

3K-3K 

2844.  842 

A 

lOh 

5.  70 

10.  04 

IK— IK 

4p'  >D°-5d"  5D 

305a  554 

A 

15h 

5.  13 

9.  17 

2K-2K 

(65) 

3053  38 

A 

lOh 

5.  22 

9.  26 

IK- IK 

2874.  560 

A 

20h 

5.  75 

10.  04 

2K-3K 

4p'  >D°-5 d"  *F 

2933  868 

A 

15h 

5.  08 

9.  28 

3H-2H 

4p'  4F°  — 6«'  >Df 

2840.  92 

A 

lOh 

5.  70 

10.  04 

1K-2K 

(66) 

2974.  675 

A 

10 

5.  13 

9.  28 

2K-2K 

(46) 

2875.  67 

A 

lOh 

5.  75 

10.  04 

2K-2K 
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E 

P 

1 

E  P  I 

I  A 

Ref 

Multiplet  !i 

1  A 

Ref 

Int 

J 

Int 

Low 

High 

J 

(No) 

Low 

High 

Vac 

1472.  399 

A 

20 

0.00 

8  38 

0-1 

3di»'S  —  4p 

(1) 

ipo 

Vac 

2000.  339 

Air 

2037.  119 

A 

60 

2.  71 

i 

1 

8  88 

3-3 

4$ 

A 

30 

2.  62 

2-3 

1367.  952 

A 

25 

0.  00 

9.02 

0-1 

3d>»>S  —  4p 

(2) 

«D° 

Vac 

1944  586 

A 

25 

2.  71 

8  88| 
9.  06 

3-2 

4  8 

1358.  764 

A 

30 

0.  00 

9.09 

0-1 

3d1®  >8  —  4p 

Ipo 

1979.  947 

A 

50 

2.  82 

9.  06 

2-2 

(3) 

Air 

> 

2025  475 

A 

8 

2.  96 

9.  06 

1-2 

826.  995 

A 

30 

0.  00 

14  93 

0-1 

3d>»'S  —  5p 

(4) 

*p° 

Vac 

1970.  489 

| 

A 

15  |2.  82 

9.  00 

2-1 

4m 

810.  997 

A 

15 

0.  00 

15.  22 

0-1 

3d1®  'S  —  5p 

*D° 

Air 

2.  96 

9.  09 

1-1 

(5) 

1 

2015.  576 

A 

5  1 

813.  882 

A 

20 

0.00 

15.  17 

0-1 

3d«'S  —  5p 

ipo 

Vac 

1 

4  8 

(6) 

1157.  871 

A 

8 

2.  96  13.  62 

1-2 

1144  863 

A 

30 

2.  71  13.  49 

3-3 

797.  452 

A 

10 

0.00 

15  48 

0-1 

3d1®  'S  —  4p"' 

ipo 

1142.  642 

A 

20 

2.  82 

15  62 

2-2 

(7) 

1147.  762 

A 

8 

2.  96 

13.  72 

1-1 

736  031 

A 

25 

0.  00 

16.  77 

0-1 

3d10  >S  -4/ 

Ipo 

1119.  945 

A 

15 

2  71 

13.73 

3-4 

4e 

(8) 

1123.226 

A 

5 

2.82  13.81 

2-3 

735.  519 

A 

20 

0.00 

16.  78 

0-1 

3d»'S  -if 

Jpo 

1094  401 

A 

30 

2.  71  13.  99 

3-4 

4s 

(9) 

1097.  049 

A 

25 

2.  82 

14  07 

2-3 

724.  487 

A 

15 

0.  00 

17.  04 

0-1 

3d1®  lS  -4/ 

«D° 

1070.  308 

A 

15 

2.  71 

14  24 

3-4 

4s 

(10) 

1049.  363 

A 

20 

2.  82 

14.  58 

2-3 

1039.  345 

A 

60 

2.  71 

14.  58 

3-3 

718.  171 

A 

10 

0.  00 

17.  19 

0-1 

3d10  *S  —  6p 
(11) 

Ipo 

1058  796 

A 

40 

2.  71 

14  37 

3-3 

4s 

1060.  630 

A 

60 

2.  82 

14  46 

2-2 

709.  303 

A 

10 

0.  00 

17.  40 

0-1 

3d1®  *8  —  6p 

Ipo 

1063.  003 

A 

60 

2.  96  14.  58 

1-1 

(12) 

1050.  399 

A 

10 

2.  71 

14  46 

3-2 

1050.  153 

A 

10 

2.  82 

14.  58 

2-1 

1069.  193 

A 

50 

2/82 

14  37 

2-3 

1073.  738 

A 

1  30 

2.  96 

14.  46 

1-2 

Air 

2246.  995 

A 

75 

2.  71 

8  20 

3-2 

4s  *D  —ip 

Ipo 

1044.  516 
1066.  133 

A 

A 

80 

20 

2.  71 
2.  82 

14  53 
14.  40 

3-4 

2-3 

4s 

2218.  100 

A 

50 

2.  82 

8  38 

2-1 

(13) 

1052.  170 

A 

20 

2.  96 

14.  70 

1-2 

2228  863 

A 

40 

2.  96 

8  50 

1-0 

1055  795 

A 

40 

2.  71 

14.  40 

3-3 

2294.  364 

A 

40 

2.  82 

8  20 

2-2 

1039.  569 

A 

60 

2.  82  14.  70 

2-2 

2276.  253 
2356.  638 

A 

A 

35 

10 

2.  96 
2.  96 

8  38 
8  20 

1-1 

1-2 

1039.  747 

A 

10 

2.  71 

14.  70 

3-2 

1030.  261 

A 

20 

2.  71 

14.  69 

3-4 

4s 

2135.  976J 

A 

75 

2.  71 

8  48 

3-4 

4s  *D  —  ip 

ipo 

2192.  260 

A 

75 

2.  82 

8  45 

2-3 

(14) 

2179.  399 

A 

60 

2.  96 

8  63 

1-2 

1018  705 

A 

50 

2.  71 

14.  83 

3-2 

4s 

2148.  974 

A 

60 

2.  71 

8  45 

3-3 

1019.  652 

A 

15 

2.  82 

14.  93 

2-1 

2126  028 

A 

50 

2.  82 

8  63 

2-2 

*1018  054 

A 

15d 

2.  96115.  09 

1-0 

2085.  295 

A 

8 

2.  71 

8  63 

3-2 

1028  326 

A 

25 

2.  82  14.  83 

2-2 

1031.  764 

A 

8 

2.  96  14  93 

1-1 

2043.  791 

A 

60 

2.  71 

8  75 

3-3 

4s  ®D  —ip 

•D°t 

2054.  069 

A 

50 

2.  82 

8  8! 

2-2 

(15) 

1011.  52 

P 

2.  7! 

14  91 

3-4 

4s 

2035.  845 

A 

30 

2.  96 

9.  02 

1-1 

1022.  100 

A 

5 

2.  82 

14.  90 

2-3 

2016.  885 

A 

8 

2.  71 

8  8! 

3-2 

1012.  595 

A 

25 

2.  7: 

14.  90 

3-3 

Vac 

1989.  849 

A 

30 

2.  82 

9.02 

2-1 

1001.  010 

A 

8 

2.  82 

15.  15 

2-2 

Air 

1020.  106 

A 

15 

2.  82 

14.  92 

2-2 

4s 

2104.  782 

A 

40 

2.  96 

8  83 

1-? 

Multiplet 

(No) 


(16) 

>  -4p 

(17) 

)  -4p 

(18) 

)  -4t 

(19) 

)  -4, 

(20) 

)  -4) 
(21) 

)  -4) 
(22) 

D  —4; 
(23) 


ipo 


>D° 


ipo 


(24) 

i  - 4 1 

(25) 

1  -5 1 

(26) 

)  —  5j 

(27) 

)  —4) 

(28) 


81 

Co  n — Continued 

■==  F==i==T  =  '  T=  1- 

Cu  H — Continued 

Ref  Int 


E  P 


Low  High 


1008  568 
*1018  054 

1004.  053 
*1008  726 

989.  245 
998  310 

992.  951 


968  037 
976.  540 
984.  530 
978  708 
987.  656 

089.  522 


035.  892 

945.  976 
966.  286 

946.  860 

932.  940 
943.  328 
045.  524 


935.  25 

936.  36 


Ref  Int 


E  P 


Low  High 


Multiplet 

(No) 


862.  01 1 
865.  383 
869.  336 
*858  482 

851.  300 
*858  482 

848  806 
855.  701 
*864.  199 

779.  300 

Air 

2400.  112 


2369.  887 

2242.  613 
2210.  259 
*2134.  355 

*2189.  621 
2122.  966 
2112.  090 


Vac 

1088  393 


1065.  781 

1059.  094 
1036.  408 

1056.  952 

1054.  690 

1049.  764 
1044.  742 

1035.  160 

1033.  560 

1027.  830 

1010.  453 
1010.  267 

*1008  726 
977.  567 
974.  759 


17.  16  1-2 


10  13.  24 
30 


2-3  4s 
2-2  4s 


60  1 3.  24  14.  95  2  -  3  4s 

2-3  4s 
2-2 

2-1  4s 

2-3  4s 

2-2  4s 

2-3  4s 
2-2 

2-1  4s 
2-3  4s 
2-2  4s 

A  I  20  3.  24  1  6.  lol  2-2  4s 


4a 

*D  — 4pTI  «F°t 
(46) 

48 

•D  —  6p 
(47) 

»F°t 

48 

*D  —  6p 
(48) 

*D°t 

48 

•D  — 4pvu  *P°t 
(49) 

48 

»D  —  4p 
(50) 

»P°t 

4a 

>D  —  4p 
(51) 

*F°t 

48 

>D  —  4p 
(52) 

*D° 

48 

*D  — 4p 
(53) 

48 

>D  — 4p 
(54) 

>D° 

48 

»D  —  4p 
(55) 

>P° 

4s 

■D  —  4p" 
(56) 

>G“ 

4s 

>D  —  5p 
(57) 

»po 

4s 

‘D  —5  p 
(58) 

4s 

>D  —  4p" 
(59) 

>D° 

4s 

•D  —  4p" 
(60) 

lpo 

48 

>D  —  5p 
(61) 

»D° 

4s 

>D  —  5p 
(62) 

>P° 

48 

•I)  —  5p 
(63) 

lpo 

4s 

‘D  -5  p 
(64) 

>U° 

4s 

»D  — 4p"' 
(65) 

»D°t 

4s 

>P  — 4p'" 
(66) 

ipo 

4s 

•D  — 4p"' 
(67) 

ipo 

48 

>D  —  4p,T 
(68) 

»p°t 

4s 

'D  -4 p"' 

>p° 

82 


Cu  II — Continued 


Cu  u — Continued 


1 

Ref 

Multi  plet 

int 

3 

■ 

(No) 

mm 

Vac 

♦05&  149 

A 

40 

3.  24 

16  13 

2-2 

4a 

lD  —4  p"' 

iD° 

(70) 

954.  378 

A 

20 

3.  24 

16  18 

2-3 

4s 

‘D  —  4p"' 

ipo 

(71) 

•925.  125 

A 

30 

3.  24 

16  59 

2-1 

4a 

■D  —  4pv 

ipo 

(72) 

922.  411 

A 

20 

3.  24 

16  63 

2-2 

4a 

‘D  —  4pv 

»D° 

(73) 

897.  790 

A 

15 

3.  24 

16.  99 

2-2 

4a 

>D  —  4p' 

»fo 

(74) 

884.  430 

A 

8 

3.  24 

17.  20 

2-3 

4a 

>D  —  6p 

ipo 

(75) 

Air 

2403.  335 

A 

100 

8.  20 

16  33 

2-3 

4p 

*P°-5s 

‘D 

2473.  332 

A 

50 

&  38 

ia  37 

1-2 

(76) 

2424.  436 

A 

60 

&  50 

ia  59 

0-1 

2384.  94 

A 

15 

8  20 

13.  37 

2-2 

2370.  74 

A 

80 

a  38 

13.  59 

1-1 

2289.  40 

A 

10 

a  20 

13.  59 

2-1 

2274.  74 

A 

45 

a  20 

13.  62 

2-2 

4p 

*P°  —  5* 

>D 

2355.  02 

A 

80 

a  38 

13.  62 

1-2 

(77) 

2078.  646 

A 

40 

a  20 

14.  14 

2-1 

ip 

*P°  —  4d 

*Sf 

2145.  48 

A 

10 

a  38 

14.  14 

1-1 

(78) 

2031.  023 

A 

40 

a  20 

14.  28 

2-2 

4p 

«P°-4  d 

•Pt 

2093.  606 

A 

20 

a  38 

14.  28 

1-1 

(79) 

2029.  93 

A 

10 

a  20 

14.  28 

2-1 

2012.  96 

A 

15 

a  20 

14.  33 

2-3 

4p 

»P°  —4  d 

•Dt 

2062.  41 

A 

20 

a  38 

14.  37 

1-2 

(80) 

*2027.  13 

A 

10 

a  38 

14.47 

1-1 

4p 

*P°  —4  d 

•Pt 

2066.  25 

A 

10 

a  so 

14.  47 

0-1 

(81) 

Vac 

*1488  638 

A 

75d 

a  20 

16.  49 

2-3 

4  p 

»P°  —6s 

•Dt 

1519.  491 

A 

50 

a  38 

16.  51 

1-2 

(82) 

1496.  686 

A 

35 

a  so 

16.  75 

0-1 

*1485.  659 

A 

40d 

a  20 

16.  51 

2-2 

1442.  136 

A 

15 

a  20 

16.  76 

9 

4p 

*P°  —6s 

>D 

1473.  976 

A 

25 

a  38 

16. 

(83) 

1430.  243 

A 

40 

a  20 

16 

4  P 

•P°  -5d 

*S 

1461.  556 

A 

15 

8.  38 

16.  83 

1 

(84) 

1421.  760 

A 

25 

a  20 

16.  88 

2-2 

4p 

»P°  —  5d 

’Pt 

1452.  291 

A 

20 

8.  38 

16.  88 

1-1 

(85) 

1434.  758 

A 

15 

a  38 

16  99 

1-0 

1418.  423 

A 

25 

8.  20 

16.  90 

2-3 

4p 

*P°  —  5d 

•Dt 

1445.  982 

A 

20 

a  38 

16  92 

1-2 

(86) 

1427.  589 

A 

10 

a  50 

17.  15 

0-1 

1414.  897 

A 

10 

a  38 

17.  11 

1-1 

4p 

*P°  —  5d 

■P 

1433.  837 

A 

10 

a  so 

17.  11 

0-1 

(87) 

1407.  160 

A 

15 

a  38 

17.  16 

1-2 

4  p 

»P°  —  5d 

•D 

(88) 

1275.  570 

A 

30 

a  20 

17.  88 

2-3 

4p 

»P°  -7s 

•Dt 

1299.  267 

A 

10 

a  38 

17.  89 

1-2 

(89) 

1266.  308 

A 

10 

a  38 

18.  13 

1-1 

1250.  045 

A 

10 

a  20 

ia  08 

2-2 

4  p 

•P°  —  6d 

•Pt 

(90) 

E  P 


I  A 

Ref 

Int 

Multiplet 

(No) 

Low 

High 

J 

Vac 

1265.  504 

A 

15 

a  38 

18  14 

4p 

»P°  -7s 

•Dt 

(91) 

Air 

2544.  802 

A 

90 

a  48 

13.  33 

4-3 

<P 

*P°  -5s 

•Dt 

2506.  270 

A 

90 

a  45 

18  37 

3-2 

(92) 

2485.  787 

A 

100 

8  63 

18  69 

2-1 

2526.  589 

A 

60 

8  45 

18  33 

3-3 

2598  813 

A 

70 

8  63 

18  37 

2-2 

2468  51 

A 

60 

8  83 

13.  62 

2-2 

4p 

»F°  -6s 

•Dt 

(93) 

*2134.  355 

A 

35 

8  48 

14.  27 

4-6 

4  P 

*F°  — 4d 

•Gt 

2117.  300 

A 

40 

8  45 

14.  28i 

3-4 

(94) 

*2087.  930 

A 

60 

8  63 

14.54 

2-3 

2098  386 

A 

30 

a  48 

14.  37 

4-4 

ip 

»F°  —  4d 

•Ft 

*2087.  930 

A 

50 

8  45 

14.  36 

3-3  | 

(95) 

2151.  801 

A 

20 

a  63 

14.  36 

2-3 

Vac 

1541.  701 

A 

76 

8  48 

16.  49 

4-3 

4  P 

»F°  -6s 

*D 

*1531.832 

A 

50d 

8  45 

16.  61 

3-2 

(90) 

*1519.  832 

A 

60 

a  63 

16.  76 

2-1 

1535.004 

A 

25 

a  45 

16.  49 

j  3-3 

1565.  925 

A 

40 

a  63 

16.  51 

1  2-2 

1569.  216 

A 

10 

8.63 

16.  49 

|  2-3 

, 

*1485.  659 

A 

40d 

a  46 

16.  76 

i  3-2 

J  4p 

»F°  -6s 

<D 

1517.  630 

A 

20 

8  63 

16.  76 

i  2-2 

(97) 

1470.  697 

A 

40 

a  48 

16.  88 

4-5 

ip 

*F°  -  5d 

*G 

*1463.  771 

A 

50d 

a  46 

16.  88 

3-4 

(98) 

1450.  307 

A 

25 

a  63 

17.  14 

2-3 

1466  519 

A 

10 

8  48 

16.  90 

4-3 

4  P 

•F°  —  6rf 

•Dt 

1457.  176 

A 

10 

8  46 

16.  92 

3-2 

(99) 

*1463.  771 

A 

50d 

8  48 

16.  92 

4-4 

4  p 

»F°  — 6d 

•F 

1458  004 

A 

30 

8  45 

16.  92 

3-3 

(100) 

1443.  541 

A 

10 

8  63 

17.  18 

2-2 

*1488  638 

A 

75d 

8  63 

16.  92 

2-3? 

1314.  335 

A 

30 

a  48 

17.  88 

4-3 

4  P 

*F°  -7s 

•D 

1308  296 

A 

30 

a  45 

17.  89 

3-2 

(101) 

1298  394 

A 

15 

a  63 

18  13 

2-1 

1309.  463 

A 

15 

a  45 

17.  88 

3-3 

*1333.  054 

A 

20d 

a  63 

17.  89 

2-2 

1287.  464 

A 

15 

a  48 

18  07 

4-5 

ip 

»F°  —  6d 

»G 

1282.  450 

A 

15 

a  45 

ia  os 

3-4 

(102) 

1272.  036 

A 

8 

a  63 

la  33 

2-3 

Air 

2442.  67 

A 

15 

a  6i 

13.  66 

4-5 

4  s’ 

*F  — 4p' 

*G°t 

2518  95 

A 

8 

a  83 

13.  73 

3-4 

(103) 

2180.  74 

A 

10 

a  6i 

14.  26 

4-5 

4*1 

*F  — 4p" 

>G°t 

♦2189.  621 

A 

50 

a  6i 

14.  24 

4  —  4 

(104) 

Vac 

1957.  51 

A 

20 

a  6i 

14.  91 

4-4 

4s1 

*F  -bp 

*F°t 

(105) 

1946.49 

A 

10 

a  6i 

14.  95 

4-3 

4s» 

*F  —  4p" 

ipo 

(106) 

*1929.  74 

A 

25d 

a  6i 

15.  00 

4-3 

4s> 

•F  —  5p 

«D° 

1977.  02 

A 

15 

a  98 

15.  22 

2-1 

(107) 

*1699.  09 

A 

30 

8.  61 

15.  87 

4-3 

4s3 

*F  — 4p"' 

*F°t 

*1753.  27 

A 

15 

a  83^ 

15.  87 

i  3-2 

(108) 

Cl  n — Continued 


Ci  n  Continued 


Multiplet 

(No) 


Vac 

*1088.  16 
*1744.  60 
*1763.  27 
1730.64 

1023.  17 
*1683.  16 
*1717.  72 
1072.  77 

1080.27 


1006.274 

1622.44 

1036.01 

1666.608 

1683.683 

1002.260 

1662.641 

1666.134 

1663.893 

1612.174 

*1626.663 

1637.560 

1640.580 

1640.231 

1681.901 

1560.426 

1512.457 

1514.402 

1532.124 

1533.076 

1557.583 

1508.627 
1551.379 
1580.025 

1580.628 

1505.  384 
1547.  950 
1579.  492 

1504.  755 
1544.  674 
*1525.  794 

1550.  644 


1465.  542 
1495.  426 
1508  175 
1481.  641 
1522.  575 

*1531.  832 


1499.  510 


1603.368 


1434.  916 
1474  934 
1449.  056 
1436  233 
1473.  531 
1601.333 


4a> 

»F  —  4p,v 

apo 

(109) 

4a* 

> 

1 

*D° 

(110) 

4a> 

lF  —ip'" 

>F°t 

A  30 
A  40 
A  10 

A 
A 

A  I  15 


A  40  & 

A  25  & 

A  20  & 

A  10  & 


A  30  8 

A  20  & 

A  40  8 

A  10  8 


A  50  8 

A  30  8 

A  25  8 

A  20  8 

A  30  8 

A  30  8 

A  15  8 

A  30  8 


A  25 
A  40 
A  30 


A  25 
A  20 
A  20 
A 


1427.  835 
1459.  412 
1466.  067 
1492.  837 
1492.  149 

1475  846 


1398  636 
1435  312 

1428  366 


Air 

2689.  299 
2715  505 
2703.  184 
2666.  288 
2590.  526 
2737.  339 
2837.  364 

2529.  302 
2571.  746 

2230.  40 
2161.  314 

2231.  571 
2263.  212 
2348  74 

2209.  795 
2226.  773 
*2230.  0875 

2195.  674 
2229.  850 
2200.  498 

2125  098 


2218.  504 


*2027.  13 


Vac 

1593.  557 
1606.  834 
1598.  402 
1590.  164 
1558  344 
1610.  298 
1649.  457 

1540.  391 


1485.  318 


1517.  162 
*1531.  832 

1513.  360 
1524.  857 
*1519.  832 


A  20  8  61  17.25  4  -  3  4a»  >F  -6 p  *D°t 

A  25  8  98  17.44  2-1  (126) 

A  20  8  83  17.  25  3  -3 

A  30  8  98  17.25  2  -2 

A  10  8  98  17.  25  2-3 

A  30  8  98  17.34  2-1  4a»  »F  -4p‘»  1° 

(127) 

A  10  8  61  17.43  4-3  4s»  >F  -6p  'F* 

A  10  8  83  17.  43  3  -  3  (128) 

A  15  8  83  17.47  3-2  4a*  »F  -6p  >D° 

(129) 


A  80 
A  80 
A  100 
A  50 


A  60 

A  100 
A  60 

A  10 
A  30 

A  30 
A  8 


A  30 
A  40 
A  30 

A  25 
A  30 
A  25 


8  7518  33  3  -3 
8.83  15  37  2  -2 
9.  02  13.  59  1-1 
8.  75  13.  37  3-2 
8.  83  15  59  2-  1 
8  83  15  33  2-3 
9.0215  37  1-2 

8  75  13.  62  3-2 
8  83  13.  62  2-2 

8  75  14.  28  3-4 
8  83  14.54  2  -3 

8  75  14.28  3-2 
8  83  14.  28  2-1 
9.02  14.28  1-1 

8.  75  14.  33  3-3 
8.83  14.37  2  -2 
9.02  14.56  1-1 

8  75  14.  37  3-4 
8  83  14.  36  2  -3 

9.  02  14.  63  1-2 


A  |  20  8  75  14.  55  3-4 


A  25  9.02  14.59  1-2 


A  10  9.  02  15.  11  1-0 


60  8.75  16.49  3-3 

40  8.  83  16.  51  2  -2 

40  9.02  16.75  1-1 

40  8  75  16.  51  3-2 

30  8  83  16.  75  2-1 

15  8.  83  16.  49  2  -3 

25  9.02  16.51  1-2 

30  8  75  16.  76  3-2 


A  20  a  83  17.  14  2  -3 


10  8  75  16.  88  3  -2 

50d  8  83  16.88  2-1 

20  8.  75;16.  90  3  -3 

20  8  83  16.  92  2-2 

60  9.  0217.  15  1-1 


4p  *D°  —  5a 
(130) 


4p  >D°-5a 

(131) 

4p  *D°  —  4d 

(132) 

4p  d 

(133) 


4p  *D°  —  id 
(134) 


4p  *D°  —  id 
(135) 


4p  *D°  —  id 

(136) 

4p  *D°  —  4 d 

(137) 

ip  *D°  —  id 

(138) 


4p  *D°  —  6« 

(139) 


ip  »D°-6a 

(140) 

4p  *D°-5rf 

(141) 

4p  *D°-5 d 

(142) 

4p  ‘D’-Sd 

(143) 


Cu  n — CoDtinued 


E  P 


Low  High 


We 

1510.  502 
*1525.  704 

151 1.  238 

1460.  601 

1517.  030 

1351.  837 
1362.  508 
1355.  304 
1350.  502 
1326.  394 
1303.  126 

1320.  687 
1314.  147 


Air 

2769.  666 
2745.  275 

2600.  266 
2286.  642 
226a  780 
2248.  960 
2174.  968 
2146.  91 
Vac 

1621.  426 
1617.  914 

1566.  411 
*1538.  488 
1535.  515 
1493.  359 
1371.  840 
*133a  054 


35 

30 


10  9.  02 


Multiplet 

(No) 


5d  •Ft 


4 p  *D  —  5d 


4  p  >F  —  6s  'D 

(158) 

3-3  4p  ,F°  —  5d  »D 

(159) 

3-4  4b  'F°-5  d  »F 


Cu  li— Continued 


I  A  Hef  Int 


A  20 
A  10 
A  100 

A  100 

A  10 

A  30 

A  35 

A  20 
A  20 
A  20 

A  40 
A  10 
A  20 
A  20 


9.06  13.33  2-3 
9.06  13.37  2-2 
9.06  13.59  2-1 

9.  06  13  62  2-2 

9.  06  14.  63  2-2 

9.  06  14.  59  2-2 

9.0614.63  2-3 

9.  06  16.  49  2-3 
9.06  16.51  2-2 
9.06  16.75  2-1 

9.06  16.76  2-2 
9.  06  17.  16  2-2 
9.06  17.  17  2-3 
9.  06  18.  14  2-2 


80 

9.  09 

13.  37 

70 

9.  09 

13.  59 

100 

9.  09 

ia62 

50 

9.09 

14.28 

20 

9.09 

14  37 

15 

9.  09 

14.  63 

15 

9.  09 

14.  47 

20 

9.  09 

15.  11 

30 

9.  09 

16.  51 

10 

9.  09 

16.  75 

25 

9.  09 

16.  76 

10 

9.  09 

16.  88 

10 

9.  09 

17.  11 

10 

9.09 

17.  36 

15 

9.09 

17.  89 

Multiplet 

(No) 


D°  —5s 

(164) 

D°  —5* 

(165) 

D°  —  4d 

(166) 

D°-4  d 

(167) 

D°  —  id 

(168) 

D°  — 6* 
(169) 


D°~6« 

(170) 

D°-5d 

(171) 

D°-5d 

(172) 

D°-7s 

(173) 

>P°-5* 

(174) 

*P°  —  5s 

(175) 

'P°-4d 

(176) 

'P°-4  d 

(177) 

'P  °-4d 

(178) 

>P°-4  d 

(179) 

'P°  —  id 

(180) 

iP°-6s 

(181) 

■P°  —  6s 
(182) 

'P°-5  d 

(183) 

'P°  -5 d 

(184) 

T°  -  M 

(185) 
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Cam 

I  P  36.91  Anal  A  list  C  December  1951 

REFERENCE 

A  A.  G.  Shenstone  and  L.  Wilete,  Phys.  Rev.  83,  104  (1951).  W  L,  I,  T,  I  P 

Co  in  Cn  m 


Multiplet 

(No.) 

a’D 

—  2 

4F°f 

(i) 

a»D 

—  2 

»G°  ! 

(2) 

a  »D 

—  2 

jpo 

(3) 

a  *D 

—  2 

«D° 

(4) 

a  SD 

—  2 

4P°t 

(5) 

A  160  0. 00 
A  100  0. 00 


A  100  0. 00 


788. 462  A 
789.  840  A 

777.  126  A 

788.  073  A 

791.  371  A 

778. 603  A 
801.  164  A 


:V 

#11 

M 

!■ 

' 

(  yJ/Pyi 

i  iltf.wK 

» 

’fyttv 

rfli 

•y^Ki 

!  irfyf 

9 

2K-2K 


lX-2  X 
2X-2X 


1X-1X 
,  2X-1X 
5. 66  1X-2X 


5.  38 
7.  80  15.  48 
7.  89  15.  52 
7.  66  15.  25 
7.  80  15.  38 
7.  89  15.  48 

7.  66  15.  36 


200  8.  27  14.  98 
50  8.  51  15.  12 


8.  27  15.  25 


2X-2X  a  2D  —x  JD°t 

1X~1X  (8) 

2)4- IX 

2H-1M  a»D-y*P°t 

1H-0H  (9) 

2X-3X  a  *D  -I  »F° 

1X-2X  (10) 

2X-2X 


4K-3H  a  4F  -2  *D°t 

3J4-2H  (ID 

2)4- 1)4 

1X-0X 

4X-5X  a4F-z4G°t 
3H-4X  (12) 


-m  a*v  -z  4F°t 
■3)4  (13) 


-4 X  a  4F  —  2  *G°t 
(14) 

-4H  a  2F  —  z  *G° 
-3)4  (15) 

-4>4  a  2F  -2  *F° 
(16) 


Multiplet 

(No.) 


V&e 

1741.  378  A 

1750.  391  A 

1692.  706  A 

1671.  886  A 

1674. 602  A 
1728.  139  A 

1670.  140  A 

1681.  481  A 

Air 

2438  47  A 

2346.  17  A 

Vac 

1705.  333  A 

1708.  958  A 

1638.  956  ‘ 

1686.  214 


Air 

2609.  31 
2482.  34 
2412.  32 
2497.  58 
2405.  49 


Vac 

1689.  051 


1605.  969 

1609.  757 

1610.  571 
*1607.  542 

1609.  599 


1702.  190 
1702.  349 
1682.  695 

1688.  618 
*1607.  542 


Air 

2643.  92 
2522.  36 

Vac 

1705.  633 
1739.  508 

1701.  023 
1677.  373 

1543.  438 
1548.  867 


500  8.  27  15.  66 

500  8.  51  15.  89 

200  8.  51  15.  66 

500  8.  27  15.  66* 

300  8.  51  15.  86 


25  9.  63  14.  67 
40  9.  63  14.  89 


300  9.  63  16.  86 

200  9.  63  16.  85 

300  9.  63  17.  16 

300  9.  73  17.  05 


9.  94  14.  67 
9.  91  14.  89 

9.93  15.04 
9.  94  14.  89 
9.  91  15.  04 

9.94  17.25 


9.  94  17.  63 
9.  91  17.  58 
9.  93  17.  59 
9.  91  17.  59 
9.93  17.60 


3X-3X  a  *F  ~z  *F°f 
2X-2  X  (18) 

2X-3  X 

3H — 2H  n*F  -z  «D°t 
2.X-1X  (19) 


2X~3X  6»D-z‘D°t 

2X-2X  (20) 


2X-2X  5  *D  —  z  *P°f 
2X-1X  (21) 

2X-3X  i>  *D  —  y  *F* 

1X-2X  (22) 


2X-3XI  a  4P  -z  *D°t 
1X-2X  (23) 

OH- IX 
2H-2H 
1H-1H 


2H-2H  a  *P  —y  *D° f 
(24) 

2X-3X  a4P-y4D°t 
1H-2H  (25) 

OH- IX 
1H-1X 
OH -OH 


300  10.55  17.80  1H-2H  a  »P  -x  2D° 

30  10.63  17.88  OX- IX  (26) 

30  10.55  17.88  IX- IX 

100  10.63  17.94  0X-1X  a»P-;/sP0t 

(27) 

100  10.55  18.23  1X-0X  o»P-z*S°t 

(28) 


40  10.99  15.66  4H-3X  a  »G  -  z  JF° 

25  10.  99  15.  89  3X-2X  (29) 


400  10.99  18.23  4H-5X  oJG-z’H°t 
300  10.  99  18.  09  3H-4X  (30) 

400  10.99  18.25  4H-3X  o  JG  -x  5F° 

200  10.99  18.35  3H-2H  (31) 

500  10.99  18.99  4H-4H  a*G-u»G°t 
300  10.  99  18.  96  3)4 -3X  (32) 


86 


ZINC,  Z=30 
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REFERENCES 


C.  W.  Hetzler,  R.  W.  Bore  man,  and  K.  Burns,  Phya.  Rev.  48,  656  (1935).  W  L,  I,  T 

See  A.  Fowler,  Report  on  Seriee  in  Line  Spectra  p.  139  (Fleetway  Press,  London,  1922).  W  L,  (I),  T 


1457.  572 


Multiplet 

(No) 


0-1  4 s»  >S  — 4p  >P° 

(1) 

0-1  4«>>S  —  5p  *P° 

(2) 


0-1  4j»'S  -5p*P° 

(3) 

0-1  4«*  lS  —  6p  *P° 

(4) 


Air 

2800.  869 
2770.  865 
2756.  452 

2801.  056 
2770.  984 

2712.  488 
2684.  161 
2670.  530 

2608.  558 
2582.  440 
2569.  871 

2567.  80 
2542.  32 
2530.  09 


E  P 

Low  | 

High 

Multiplet 

(No) 


80  4.06  8.47  2-3  4p»P°-5/’ni 

80  4.01  8.47  1-2  (5) 

60  3.99  8.47  0-1 

15  4. 06  8  47  2-2 

25  4.01  8  47  1-1 

10  4.06  8.61  2-1  4p»P°-7«‘S 

6  4.01  8.61  1-1  (6) 

2  3.99  8  61  0-1 

10  4.06  8  79  2-3  4p»P°-6d>Dt 

7  4.01  8  79  1-2  (7) 

8  3.99  8  79  0-1 

(6r)  4.06  8  87  2-1  4p‘P°  -8*  >S 

(6r)  4.01  8  87  1-1  (8) 

(2r)  8  99  8  87  0-1 
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GALLIUM,  Z= 31 
Gal 

I  P  5.97  Anal  A  List  B  November  1951 

REFERENCES 
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B  R.  A.  Sawyer  and  R.  J.  Lang,  Phys.  Rev.  34,  718  (1929).  W  L,  (I),  T 

C  E.  Klein,  Astroph.  J.  M,  373  (1922).  W  L,  (I) 

A.  Fowler,  Report  on  Series  in  Line  Spectra  p.  158  (Fleetway  Press,  London,  1922).  1  P,  T 

W.  F.  Meggers  and  R.  J.  Murphy,  J.  Research  Nat.  Bur.  Std.  48,  334,  RP  2320  (1952).  T 

Ga  I  Ga 1 


B 

E  P 

■ 

I  A 

Ref 

Int 

E 

p 

J 

Multi  plet 
(No) 

Low 

High 

Low 

High 

Air 

Air 

294a  639 

A 

6 

n»ni 

4.  29 

1H-2H 

ip  «P°-4 d  *D 

2632.  66 

B 

10 

0.  00 

4  69 

OK-OK 

4 p  *P°-4p*<P 

2874  240 

A 

6 

iimiM 

4  29 

0H- IK 

(1) 

2691.  29 

B 

8 

0.  10 

4  69 

IK— OK 

(3) — Continued 

2944  175 

A 

6 

EEu 

4  29 

1H-1K 

2500.  187 

A 

7 

0.  10 

5.  04 

1K-2K 

4p*P°-5rf  *D 

2719.  664 

A 

3 

4.  64 

IK— OK 

4p»P°-6s  «S 

2450.  078 

A 

6 

0.  00 

5.  04 

OK -IK 

(4) 

2659.  873 

A 

3 

ESgjjJ 

4  64 

OK -OK 

(2) 

2500.  714 

A 

3 

0.  10 

5.  04 

IK- IK 

2624  82 

B 

8 

PSjjfff 

1K-2K 

4p  »P°-4p»<P 

2418  69 

C 

(4) 

0.  10 

5.  20 

IK- OK 

4p  *P°  — 7*  >S 

2607.  47 

B 

5 

IiliM 

4.  73 

OK- IK 

(3) 

2371.  29 

C 

(3) 

0.  00 

5.  20 

OK-OK 

(5) 

2665.05 

B 

10 

0.  10 

4  73 

IK- IK 

Ga  n 

I  P  20.43  Anal  B  List  C  January  1952 

REFERENCE 

A  R.  A.  Sawyer  and  R.  J.  Lang,  Phys.  Rev.  34,  712  (1929).  W  L,  I,  T,  I  P 

Ga  n  Ga  II 


I  A 

Ref 

Int 

E 

P 

J 

Multiplet 

(No) 

D 

Ref 

Int 

E 

P 

B 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Vac 

2091.  34 

A 

20 

EXT] 

|iB| 

4s*  >S  —  4p  JP° 

1186.  81 

A 

3 

6.  02 

16.  42 

2-1 

4p  *P°—  6*  >S 

(1) 

1178  78 

A 

2 

5.90 

16.  42 

1-1 

(6) 

Vac 

1167.  62 

A 

1 

5.  85 

16.  42 

0-1 

1414  44J 

A 

20 

SEE 51 

8.  73 

lipl 

4s»‘S  -4p>P° 

(2) 

1038  69 

A 

8 

6.  02 

17.  96 

2-1 

4p  *P°  — 7*  *8 

1023.  80 

A 

5 

5.  90 

17.  96 

1-1 

(7) 

829.  60 

A 

2 

14.  88 

|iBI 

4s»'S  — 5p  >P° 

1019.  10 

A 

3 

5.  85 

17.  96 

0-1 

(3) 

1845.  30 

A 

15 

12.  71 

2-1 

4p  «P°-5s  *S 

Air 

1813.  98 

A 

10 

5.  90 

12.  71 

1-1 

(4) 

2780.  15 

A 

15 

8  73 

13.  17 

1-0 

4p  «P°-5«  >S 

1799.  42 

A 

5 

5.  85 

12.  71 

0-1 

(8) 

1535.  40 

A 

8 

6.  02 

14.  06 

2-3 

4p  SP°  — 4d  »Df 

2700.  47 

A 

20 

8  73 

13.  30 

1-2 

4p  >P°-4d  >D 

1514.  57 

A 

5 

5.  90 

14.  05 

1-2 

(5) 

(») 

1505.  01 

A 

3 

5.  85 

14  05 

MiBI 

1536.  37 

A 

5 

6.  02 

2-2 
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GERMANIUM,  2=32 
Ge  I 

I  P  7.85  Anal  B  List  C  May  1950 

REFERENCES 
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B  C.  W.  Gartlein,  Phys.  Rev.  31,  782  (1928).  W  L,  I,  T,  I  P 
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D  C.  W.  Gartlein,  unpublished  material  (August  1950).  W  L,  1 


Ge  l 


Ge  I 


1  A 

Ref 

- - - - 

Int 

E 

P 

B 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

B 

Multiplet 

(No1) 

Low 

High 

Low 

High 

Air 

Air 

2651.  184J 

A 

30 

0.  17 

4.  83 

4p»*P  -5*  »P° 

2314.  20 

B 

10 

0.  88 

6.  21 

2-3 

ip'  ‘D  —id  *F° 

2691.  351 

A 

30 

0.  07 

4.  65 

i-i 

(1) 

2327.  92 

B 

15 

0.  88 

6.  18 

2-2 

(10) 

2754.  596 

A 

50 

0.  17 

4.  65 

2-1 

2709.  631 

A 

40 

0.  07 

4.  62 

1-0 

219ft  73 

B 

15R 

0.  88 

6.  49 

2-3 

4p3‘D  -4rf  >F° 

259Z  548 

A 

30 

0.  07 

4  83 

1-2 

(11) 

2651.  580 

A 

20 

0.  00 

4  65 

liBI 

2186.  46 

B 

5 

0.  88 

6.  52 

2-  1 

ip*  ‘D  —id  »P° 

2589.  201 

A 

12 

0.  17 

4  94 

2-1 

4p»»P  -5s  >P° 

(12) 

253a  241 

A 

15 

0.  07 

4  94 

1-1 

(2) 

2497.  974 

A 

15 

0.00 

4  94 

liBI 

2124.  76 

B 

5 

0.  88 

6.  69 

2-1 

4p»  >D  -6s  >P° 

(13) 

2094  27 

B 

10R 

0.  1* 

6.07 

2-3 

4piip  -44  «D° 

206&  66 

B 

9R 

0.  V 

6.03 

1-2 

(3) 

2057.  25 

B 

5R 

0.  88 

6.  88 

2-2 

ip'  ‘D  —5 d  'D° 

2041.  72 

B 

8R 

0.  00 

6.  04 

0-1 

(14) 

2105.  83 

B 

5 

6.  03 

2-2 

2065.  22 

B 

6R 

6.04 

1-1 

2011.  31 

B 

4R 

0.  88 

7.  02 

2-3 

4 p>  >D  —  5d  »F° 

2102.  26 

B 

3 

n 

6.04 

2-1 

(15) 

204R  79 

B 

7R 

0.  17 

6.  21 

2-3 

4p>ap  _4 d  «F° 

Vac 

2019.  08 

B 

6R 

0.  07 

6.  18 

1-2 

(4) 

1962.  11 

C 

6R 

0.  88 

7.  17 

2-2 

4p"D  -4p»‘D° 

2054  46 

B 

5 

0.  17 

6.  18 

2-2 

(16) 

Vac 

;929.  89 

C 

4R 

0.  88 

7.  28 

2-3 

4p"D  —5 d  >F° 

199A  91 

C 

7R 

0.  17 

6.  35 

2-2 

4p»»P  —  4<f  3P° 

(17) 

195a  14 

C 

4R 

0.07 

6.  38 

1-1 

(5) 

198a  28 

C 

4R 

0.  17 

6.  38 

2-1 

1923.  52 

C 

(5) 

0.  88 

7.  30 

2-1 

4 p*  ‘D  -7s  *P° 

1944  66 

C 

2R 

0.  07 

6.  42 

IHlI 

(18) 

1965.  39 

C 

(4) 

0.  07 

6.  35 

1-2 

1934  08 

C 

(4) 

0.  00 

6.  38 

0-1 

*1860.  105 

D 

3 

0.  88 

7.  52 

2-2 

4 p*  'D  —6 d  'D° 

(19) 

1904  72 

D 

5 

0.  17 

6.  66 

2-2 

4p**P  -6s  >P° 

193a  32 

C 

(6) 

0.  07 

6.  44 

1-1 

(6) 

1846.  97 

D 

2 

0.  88 

7.  56 

2-3 

4p3'D  —6 d  'F° 

1970.  89 

C 

(6) 

0.  17 

6.  44 

2-1 

(20) 

1937.  49 

C 

(6) 

0.  07 

6.  44 

1874  27 

D 

3 

0.07 

ft  66 

1-2 

1917.  62 

C 

(5) 

0.00 

6.  44 

BiBB 

Air 

2829.  012 

A 

9 

2.  02 

6.  38 

0-1 

4p»‘S  —  4d  3P° 

1842.  43 

E 

2 

0.  17 

6.  87 

2-3 
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(4) 

1.  80 

9.45 

1H-2H 

(5) 

1846  76 

A 

2.  93 

9.  61 

oh-oh 

(12) 

1537.  91 

A 

(1) 

1.  83 

9.  86 

2H-3H 

4d  >0-7/  *F° 

1845.  45 

A 

3.03 

9.  72 

1H-2H 

5p  *P°— 8d  *D 

1531.  28 

A 

(1) 

1.  80 

9.  86 

1H-2H 

(6) 

1819.  01 

A 

2.  93 

9.  71 

OH-iH 

(13) 

1488.  99 

A 

. 

I.  83 

10.  12 

2H— 3H 

4 d  >D-8 f  *F° 

1762.  81 

A 

10.  03 

1H-1H 

5p,P°-9d  »D 

1482.  69 

A 

1.  80 

10.  12 

l’H— 2'H 

(7) 

(14) 

YTTRIUM,  Z=39 


Yl 


I  P  6.5  Anal  A  List  A  May  1951 


REFERENCES 


A  W.  F.  Meggers — See  W.  F.  Meggers  and  H.  N.  Russell,  Bur.  Std.  J.  Research  2,  745,  RP55  (1929).  W  L,  (I),  T,  1  P 
B  J.  M.  Eder — See  Ref.  A.  W  L,  (I) 

A.  S.  King  and  E.  Carter,  Mt.  Wilson  Contr.  No.  326;  Astroj.h.  J.  45,  86  (1927).  I 


Yl  Yl 


I  A 

Ref 

Int 

E  P 

J 

HPRPH 

™  s 

Bj 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2964.  96 

A 

30 

0.  07 

4.  23 

2X-2X 

o*D  -X  >D° 

2634.  32 

B 

(1) 

0.  07 

4.  75 

2X-3X 

o»D  -y  *G# 

2948.  39 

A 

30 

0.  00 

4.  19 

IX- IX 

(1) 

(8) 

2995.  26 

A 

10 

ft  07 

4.  19 

2X-1X 

2909.05 

A 

0.00 

4.  23 

1X-2X 

2490.  4 

A 

(1) 

0.07 

2X-2X 

o«D  — »  *0° 

2460.  11 

B 

(1) 

1X-1X 

(9) 

2813.  64 

B 

8 

0.07 

4.  45 

2X-2X 

o»D  — x  4D°t 

2457.  93 

B 

(X) 

5.02 

1X-2X 

2807.66 

B 

1 

0.07 

4.  46 

2X-1X 

(2) 

2791.20 

B 

(1) 

0.00 

4.  42 

1X-0X 

2354.  20 

B 

(3) 

5.  31 

2X-3X 

a«D  — e  *F° 

2332.  58 

B 

(2) 

5.  29 

1X-2X 

(10) 

2742.  55 

B 

(3) 

0.00 

4.  50 

1X-1X 

a»D  —  w’D0 

2361.  81 

B 

(2) 

5.  29 

2X-2X 

*2730.  06 

B 

(1) 

0.  00 

4.  52 

1X-2X 

(3) 

276ft  10 

B 

(3) 

0.07 

4.54 

2X-1X 

a«D-z  «S° 

2929.  00 

A 

(1) 

5.51 

OX-OX 

*»P°— A<D 

(4) 

(ID 

2705.  85 

B 

(1) 

ft  07 

4.  63 

2X-2X 

a  ID  _j ,  ipo 

2901.  48 

B 

6 

5.55 

OX- 

*>P°— 2 

*2730.06 

B 

(1) 

0.07 

4.  59 

2X-1X 

(5) 

(12) 

272ft  00 

B 

(3) 

0.  07 

4.  60 

2X— IX 

a’D  -w»P° 

2886.  49 

B 

15 

IP1 

5.  68 

ix— IX 

**P°-/«P 

2681.  65 

B 

(1) 

4.  60 

ix-ox 

(6) 

2822.  56 

B 

10 

■  ji’rl 

5.  67 

ox-ox 

(13) 

2684.  20 

B 

(X) 

EX3 

4.  60 

IX— IX 

2890.  40 

B 

3 

5.  67 

IX— OX 

2818.  87 

B 

3 

5.  68 

OX- IX 

2695.  40 

B 

(1) 

lil'/5 

4.  64 

2X-3X 

a *D  -u>»F° 

267ft  08 

B 

(1) 

4.  62 

1X-2X 

(7) 

YU 


I  P  12.3  Anal  A  List  A  May  1951 


REFERENCES 

A  W.  F.  Meggers  and  H.  N.  Russel),  Bur.  Std.  J.  Research  2,  737  RP55  (1929).  W  L,  I,  T,  I  P 

B  J.  R.  McNally,  Jr.  and  G.  R.  Harrison,  J.  Opt.  Soo.  Am.  35,  584  (1945).  W  L,  T 
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Multiplet 


2854.  45 
2826.  38 
2897.  70 
2858.  32 
2785.  23 
2808  11 

2788  60 

2734.  98 

2468  62 
2413.  92 
2398  14 
2468  90 
2417.  29 


2982.  20 
2907.  18 
2848  98 


I  A 

Re 

Air 

2750.  40 

A 

2564.  3 

A 

2268  14 

A 

2980  69 

B 

2930  15 

A 

2930  773 

B 

3006.  0 

A 

2957.  39 

A 

2834.  57 

A 

2956.  04 

A 

2953.  28 

A 

2858.  06 

A 

2340.  8 

A 

2948  98 

A 

2825.  37 

A 

2813.  61 

A 

Yu 


E  P 

Low  High 


Multiplet 


3h 

3.  23 

7.  72 

2-2 

i  ‘D°-g  'D 
(13) 

1 

a  23 

8  04 

2-1 

z  ‘D°~f  *D 
(14) 

2h 

3.  23 

8  67 

2-2 

2  lr >°-k  id 
(15) 

20hl 

6h 

2h 

2hl 

2h 

3.  51 

3.  40 

3.  36 
3.  51 

3  40 

7.  65 

7.  61 

7.  57 

7.  61 

7.  57 

4  —  4 

3- 3 
2-2 

4- 3 
3-2 

t  *F°  — e  *F 
(16) 

5h 

3.  36 

7.  72 

2-2 

2  *F°— ff  'D 

(17) 

2  1  23  7.37  2-  2  * 


5h  8  23  7. 57  2-  2  *  >D°-e  »F 


Y  III 

I  P  20.4  Anal  C  List  A  March  1951 
REFERENCES 

A  W.  F.  Meggers  and  H.  N.  Russell,  Bur.  Std.  J.  Research  2,  735,  RP55  (1929).  W  L,  I,  T,  I  P 

B  I.  S.  Bowen  and  R.  A.  Millikan,  Piiys.  Rev  28,  923  (1926).  WL,(I),T,IP 

Y  in  Y  in 


Vac 

998  37  B  (2) 
989.21  B  (1) 


E  P 

Low 

High 

8  09 
800 
0.  00 

5.  30 

5.  11 
5.30 

■ 

12.  48 
12.  48 

Air 

2817.  03 
2945.  92 


2284.  5 
2208  22 


Multiplet 

(No) 


8  30  OH— 1M  5s  »S  -5p‘P° 
5.  11  OH-OH  (3) 


100  5.30  18  70  1H-0H  5p>P°-6*»S 

30  8  11  10.70  OH-OH  (4) 


2x91.  22  A  200  5.30  10.93  1H-2 H  5p»P°-5d»D 

2127.99  A  100  5.11  10.91  OH-lH  (5) 

2200.80  A  50  5.30  10.91  1H-1H 
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ZIRCONIUM,  Z= 40 


I  P  6.  92  Anal  A  List  B  May  1951 


REFERENCES 

C.  C.  Kiess  and  H.  K.  Kiess,  Bur.  Std.  J.  Research  6,  621,  RP296  (1931).  W  L,  (I)  T,  I  P 
A.  S.  King  and  E.  Carter,  Mt.  Wilson  Contr.  No.  326;  Astroph.  J.  *5,  92  (1927).  I 


Air 

3029.  52 
3011.  73 
2985.  36 
2969.  18 
296a  86 

2923.  86 


2916  23 
2868.48 

2875.  98 
2837.  23 
2814.  91 
2892.  26 
2860.  85 
2821.  56 
2792.  05 

2857.  97 
2798.  30 
2767.  38 

2848.  50 
2795.  14 

*2827.  555 
2774.03 

2719.  52 


2763.  01 
2727.  00 
2706  15 


Multiplet 

(No) 


o»F-u»D° 

(1) 


a  3F  — y  5P° 

(2) 

a*F  —  w  >D° 

(3) 

a  *F— i  *F° 

(4) 


a  »F -t  »D° 

(5) 

a  *F— x  *G° 

(6) 

a»F— i  »H° 

(7) 

a  *F  — w  'F° 

(8) 

a  *F— » *G° 
(9) 


Air 

2725.  45 
2709.  33 
2692.  91 
2759.  46 
2676  54 

2687.  74 
2647.  77 
*2612.  18 
2640.  13 

2608.  37 

2635.  40 

2609.  40 
2592.  18 
2655.  84 
2589.  62 

2567.  44 
2539.  62 
2538.  00 
2583.  64 

2556  38 
255a  50 

2403.  44 
2397.  23 
2374.  43 
2407.  03 

2405.  52 
2388.  00 
2363.  52 
2367.  33 
2355.  90 


105 


Zr  I — Continued  Zr  i — Continued 


I  A 

Ref 

Int 

E  P 

a 

HI 

I  A 

Ref 

Int 

E  P 

a 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

2378.  25 

A 

4 

ft  15 

5.  34 

4-4 

a  *F  — o  *F° 

2448  37 

A 

(4) 

ft  52 

5.  56 

2-2 

a  *P-s  «P° 

2341.  32 

A 

3 

ft  07 

5.  34 

3-3 

(17) 

2468  03 

A 

(5) 

0.  54 

5.  54 

1-1 

(24) 

•234ft  87 

A 

6 

ft  00 

5.  27 

2-2 

2456.  50 

A 

(2) 

ft  52 

5.  54 

2-1 

2378.  68 

A 

1 

ft  15 

5.  34 

4-3 

2459.  84 

A 

(3) 

ft  54 

5.  56 

1-2 

2372.  57 

A 

5 

ft  07 

5.27 

3-2 

•2340.  87 

A 

5 

ft  07 

5.  34 

3-4 

2310.  44 

A 

2 

ft  00 

5.  34 

2-3 

2836.  49 

A 

4 

ft  63 

4.  98 

2-3 

a  *D— r  »D° 

2248.  05 

A 

4' 

ft  15 

5.  64 

4-3 

a  *F— p  *D* 

(25) 

2220.  68 

A 

5 

ft  07 

5.  63 

3-2 

(18) 

2201.  69 

A 

3 

o.  00 

5.  61 

2-1 

288ft  83 

A 

5 

ft  63 

4.  91 

CO 

1 

a'D-p  >F° 

2214.63 

A 

,4 

0.07 

5.  64 

3-3 

(26) 

2192.89 

A 

[3 

ft  00 

5.  63 

2-2 

2725.  01 

A 

(2) 

0.  63 

5.  16 

2-2 

a»D-l  »P° 

2105.  83 

A 

E5 

ft  15 

6.01 

4-3 

a  *F— o  *E  ’ 

2786  90 

A 

(6) 

0.  63 

5.06 

2-1 

(27) 

A 

5 

0.  07 

5.  94 

3-2 

(19) 

2092.  88 

A 

>4 

ft  00 

5.90 

2-1 

2819.  56 

A 

10 

ft  63 

5.01 

2-2 

a«D  — 1>  'D° 

(28) 

2790.  14 

A 

(12) 

ft  63 

5.  05 

2-1 

a  'D  — to  *P° 

2814.  71 

A 

(2) 

ft  52 

4.  90 

2-1 

a  «P-*  >P° 

(29) 

2829.  80 

A 

8 

0.  54 

4.  90 

1-1 

(20) 

2815.  49 

A 

2 

0.  52 

4.90 

0-1 

2701.  83 

A 

(3) 

ft  63 

5.  20 

2-3 

a>D-<  'G° 

(30) 

2808.77 

A 

12 

0.52 

4.  91 

2-3 

a  *P-p  >F° 

(21) 

2136.  16 

A 

(7) 

0.  63 

6.41 

2-1 

a‘D-o  ip° 

265ft  66 

A 

(6) 

ft  52 

5.  16 

2-2 

a  »P-«  »P° 

2717.  48 

A 

(5) 

0.  52 

5.  06 

2-1 

(22) 

•2764.  68 

A 

(2) 

ft  54 

5.00 

2672.  17 

A 

(1) 

ft  54 

5.  16 

1-2 

*2612.  18 

A 

(4) 

0.  99 

5.  72 

4-3 

a  'G-u  >F° 

271ft  28 

A 

(4) 

ft  52 

5.06 

0-1 

(32) 

2563.  56 

A 

(4) 

0.52 

5.33 

2-1 

a  »P-ifl  *S° 

2576.  08 

A 

(5) 

0.  54 

5.  33 

1-1 

(23) 

2564.  26 

A 

(3) 

0.52 

5.33 

Strongest  Unclassified  Lines  of  Zr  I 


Air 

Air 

2793.  40 

A 

8 

2285.  25 

A 

(6) 

2737.  86 

A 

(5) 

2269.  43 

A 

(5) 

263ft  33 

A 

(6) 

2230.  88 

A 

(5) 

2620i  83 

A 

(5) 

2214  20 

A 

(5) 

2579.  54 

A 

(8) 

2178  97 

A 

(5) 

2554.  30 

A 

(5) 

2157.  78 

A 

(5) 

2498  26 

A 

(5) 

2149.  15 

A 

(6) 

2441.  30 

A 

(8) 

2119.  14 

A 

(6) 

240ft  81 

A 

(5) 

2110153 

A 

(7) 

2389.  21 

A 

(8) 

2108  56 

A 

(6) 

2384.  16 

A 

(12) 

2103.  31 

A 

(5) 

238ft  56 

A 

(9) 

2089.  57 

A 

(5) 

Zr  n 

I  P  13.97  Anal  A  List  B  April  1951 

REFERENCES 


A  C.  C.  Kiess  and  H.  K.  Kiess,  Bur.  Std.  J.  Research  9,  1205,  RP255  (1930).  I  P,  W  L,  Ij  T 
B  R.  J.  Lang,  See  Ref.  A 


106 


Zrn 


Zrn 


E  P 

E  P 

,  g  ■  ~ ;  am 

IA 

Ref 

Int 

Multiplet 

I  A 

Ref 

Int 

J 

Multiplet 

(No) 

Low 

High 

(No) 

Low 

High 

Air 

Air 

2952.  23 

A 

6 

0.  16 

4.  34 

4*-4* 

a  *F—  z  «G° 

2937.  74 

A 

4 

ItVTil 

4.  66 

4*-3* 

b  4F— ^  «F° 

2964.  55 

A 

4 

0.  09 

4.  26 

3)4-3* 

(1) 

2936.  31 

A 

12 

■  IKlI 

4.  61 

3*-2* 

2904.  22 

A 

1 

0.  09 

4.  34 

3*-4* 

2898.  72 

A 

7 

1.1(1 

4.  66 

3*-3* 

2925.  62 

A 

4 

0.  04 

4.  26 

2*-3* 

2901.  81 

A 

3 

■  dH 

4.  61 

2*-2* 

2865.  09 

A 

3 

0.  36 

4.  66 

2* -3* 

2803.  15 

A 

3 

0.04 

4.  43 

2)4-1* 

a  4F—  t  *P° 

2761.  89 

A 

6 

0.  00 

4.  47 

(2) 

2740.  33 

A 

6 

[tW  >1 

A  97 

4* -3* 

b  4F— x  4D° 

2783.  56 

A 

5 

0.  00 

4.  43 

i*-i* 

2750.  95 

A 

4 

III  1 

4.  89 

3* -2* 

(12) 

2754  23 

A 

2 

id  ;1 

4.  84 

2*-l* 

2722.  62 

A 

25 

0.  16 

4*-3* 

a  4F  — j/4D° 

2706.  38 

A 

4 

■il  1 

4.  97 

3*-3* 

2745.  86 

A 

20 

0.  09 

4.  59 

3*-2* 

(3) 

2729.  93 

A 

3 

id  '1 

4.  84 

1V4-1  * 

2752.  21 

A 

20 

0.  04 

4.  52 

2*-l* 

2758.  80 

A 

20 

0.  00 

4.  47 

i*-o* 

2604  99 

A 

2 

rifii 

5.  15 

3* -2* 

6  4F— i  *D° 

2681.  75 

A 

5 

0.  09 

3* -3* 

(13) 

2712.  38 

A 

10 

0.  04 

4.  59 

2*-2* 

2728.  56 

A 

2 

1'IVI 

4.  52 

l*-l)4 

2501.  38 

A 

lb 

5.  29 

2*-2* 

b  4F— z  JF° 

*2689.  47 

A 

6 

4.  59 

i*-2* 

2481.  35 

A 

5 

5.  29 

l*-2* 

(14) 

2678.  59 

A 

25 

4.  77 

4)4-4* 

a  4F -y  *F° 

2480.  16 

A 

2 

5.  33 

2*- 2* 

b  4F  — y  4P° 

2726.  48 

A 

15 

Mil 

4.  62 

3*-3* 

(4) 

(15) 

2734.  84 

A 

20 

0.  04 

4.  55 

2742.  54 

A 

20 

0.  00 

4.  50 

i*-i* 

2363.  84 

A 

4 

0.  36 

5.  58 

2* -2* 

6  4F— to  *D° 

2768  73 

A 

15 

0.  16 

4.  62 

4*-3* 

2353.  21 

A 

6 

5.  56 

1*-1* 

(16) 

2768  84 

A 

15 

0.  09 

4.  55 

3* -2* 

2345.  93 

A 

1 

5.  58 

l*-2* 

2766.  41 

A 

1 

0.  04 

2)4-1* 

2639.  07 

A 

12 

0.  09 

4.  77 

3)4-4* 

2206.  31 

A 

4b 

ItESl 

5.  91 

l*-2* 

b  4F  — to  *F° 

2693.  52 

A 

9 

0.  04 

4.  62 

2*-3* 

(17) 

2711.  48 

A 

12 

0.00 

4.55 

l*-2* 

2741.  54 

A 

8 

0.  16 

4.  66 

4*-3* 

a  *F—y  «F° 

2732.  72 

A 

15 

0.  09 

4.  61 

3*-2* 

(5) 

2797.  78 

A 

3b 

II 

4.  97 

2*-3*? 

a  *D— at  4D* 

2700.  12 

A 

18 

0.  09 

4.  06 

3*  -3* 

2824.  56 

A 

2b 

1  si 

4.  89 

l*-2*? 

(18) 

2699.  59 

A 

6 

0.  04 

4.  61 

2)4-2  * 

*2882.  08 

4.  84 

2*-i* 

2667.  77 

A 

12 

0.  04 

4.66 

2*-3* 

\0.  52 

4.  81 

2650.  37 

A 

12 

0.09 

4.75 

3* -2* 

a  *F~z  4P° 

2714.  22 

A 

10 

0.  56 

2*-i* 

a’D-y»P° 

2643.  40 

A 

6 

4.71 

2)4-1* 

(6) 

2740.  49 

A 

8 

0.  52 

EEaoa 

(19) 

2626.  41 

A 

4 

e xa 

2695.  42 

A 

8 

0.  52 

5.  10 

i*-i* 

2619.  20 

A 

3 

4.  75 

2*-2  * 

2621.  60 

A 

3 

Mil 

4.71 

l*-l* 

*2689.  47 

A 

6 

0.  56 

5.  15 

2* -2* 

o*D-i*D° 

2704.  66 

A 

4 

0.  56 

5.  12 

2*-i* 

(20) 

2568.  85 

A 

40 

0.  16 

4.  97 

4*-3* 

a  *F—x  4D° 

2670.  94 

A 

10 

0.52 

5.  15 

1)4-2* 

*2571.  42 

A 

50 

if 

4.  89 
4.84 

3* -2* 
2*-l* 

(7) 

2630.  91 

A 

15 

0.  56 

5.  25 

2* -3* 

a’D— *’F0 

2567.  62 

A 

20 

E  2 

4.  81 

2589.  02 

A 

15 

0.  52 

5.  29 

l*-2* 

(21) 

2532.  47 

A 

mm 

E  2 

4.97 

3*-3* 

2542.  09 

A 

e  i 

4.89 

2*-2* 

2583.  38 

A 

15 

0.  56 

5.  33 

2*-2* 

a  *D  — y  4P° 

2550.  71 

A 

l£fl 

E  2 

4.  84 

1*-1* 

2586.  85 

A 

4 

0.  52 

5.  30 

(22) 

2503.  98 

A 

0.04 

4.  97 

2*-3* 

2604.  19 

A 

3 

0.  56 

5.  30 

2*-l* 

2521.  90 

A 

mm 

0.00 

4.  89 

mm 

2457.  43 

A 

20 

0.  56 

5.  58 

2(4-2* 

a*D-ir,D° 

2436.  94 

A 

■1 

0.  04 

5.  10 

2*-l* 

a  *F—y  JP° 

2449.  83 

A 

20 

0.  52 

5.  56 

1)4-1* 

(23) 

2454.  61 

A 

K9 

0.00 

5.03 

i*-0* 

(8) 

2465.  37 

A 

8 

0.  56 

5.  56 

2*—  1* 

mmm 

2441.  97 

A 

12 

0.  52 

5.  58 

1*— 2* 

2*—  1* 

2915.  98 

A 

15 

0.  46 

4.70 

4*-3* 

b  4F  —  y  4D° 

2434.  55 

A 

8 

0.  56 

5.  63 

a*D— x*P° 

2951.  46 

A 

10 

txo 

4.  59 

3* -2* 

(9) 

2397.  57 

A 

5 

0.  52 

5.  67 

i*-o* 

(24) 

2962.  69 

A 

12 

0.36 

4.  52 

2*-l* 

2419.  37 

A 

10 

0.  52 

5.63 

1*— 1* 

2969.  63 

A 

0.32 

4.  47 

1)4-0  * 

2877.  56 

A 

0.  41 

4.70 

3*-3* 

2280.  36 

A 

5 

0.  56 

5.97 

2*— 3* 

a’D— t»*F° 

2916.  63 

A 

0.36 

4.  59 

2* -2* 

*2291.  15 

A 

15 

0.  52 

5.  91 

1*— 2* 

(25) 

2934.  62 

A 

0.  32 

4.  52 

1*-1* 

2889.  41 

A 

0.32 

4.  59 

1)4-2* 

2068.  09 

A 

3 

0.  52 

6.49 

l*-0* 

a'D-to’P0 

(26) 

2865.  61 

A 

0.  46 

4  77 

4*-4* 

b  *F—y  4F° 

(10) 

2929.  10 

A 

0.  41 

4  62 

3*— 3* 

Vac 

2968  95 

A 

1  12 

4.  62 

4*-3* 

1920.  76 

B 

5 

0.  56 

6.  98 

2*  — 2* 

a'D-e'D" 

2978  07 

A 

12 

I'ljfl 

4  55 

3*-2* 

1938.  27 

A 

3 

0.  52 

6.  89 

1*-1* 

(27) 

2979.  18 

A 

1  12 

E£U 

4  50 

2*-l* 

1948.  10 

A 

1 

0.  56 

6.  89 

2*-l* 

2894,  78 

A 

1  1 

|  0.36 

4.  62 

2* -3* 

1911.  32 

B 

4 

0.  52 

6.98 

1*  — 2* 
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E  P 

EP 

I  A 

Ref 

Int 

J 

Multiplet 

I  A 

Ref 

Int 

J 

Multiplet 

Low 

High 

(No) 

Low 

High 

(No) 

Vac 

Air 

1878.  63 

B 

4 

7.  13 

2X-3.X 

o*D  — #*F° 

2973  69 

A 

2 

0.  99 

5.  15 

2X-2X 

a  *P-x»D* 

1893.  52 

B 

1 

7.  04 

im-2  x 

(28) 

2945.  45 

A 

4 

0.  96 

5.  15 

1X-2X 

(45) 

1902.  78 

B 

3 

7.  04 

2X-2X 

2944  19 

A 

3 

0.  93 

5.  12 

OX- IX 

2902.  24 

A 

2 

0  99 

5.  25 

2X-3X 

1X-2X 

a  4P— i  >F° 

2846  16 

A 

2 

0.  96 

5.  29 

(46) 

Air 

283A  00 

A 

5 

0  75 

1X-1X 

a»P— y  «P° 

2872.  52 

A 

6 

0  99 

5.  29 

2X-2X 

285&  05 

A 

5 

0  71 

■ilLBil? 

(29) 

2844  57 

A 

15 

0.  99 

5.  33 

2X-2X 

a‘P-v*P° 

288&  04 

A 

5 

0.  75 

2843.  53 

A 

10 

0.  96 

5.  30 

IX- IX 

(47) 

*2807.  13 

A 

3b 

liTIl 

liSfi 

2833.  90 

A 

8 

0.  93 

5.  28 

ox-ox 

2869.  80 

A 

12 

0.  99 

5.  30 

2X-1X 

2810  91 

A 

15 

EXT] 

5.  15 

1H-2H 

o  *P-s  »D° 

2851.  98 

A 

12 

0.  96 

5.  28 

IX -ox 

2790  92 

A 

10 

a  7i 

5  12 

2818  76 

A 

20 

0.  96 

5.  33 

1X-2X 

2827.  52 

A 

3 

5.  12 

IX- 1# 

2825.  54 

A 

15 

0.  93 

5.  30 

ox- IX 

2720  36 

A 

5 

5.29 

1X-2X 

a  «P-i  *F° 

2692.  60 

A 

6 

0.  99 

5.  58 

2X-2X 

a‘P— w»D<> 

(31) 

*2669.  48 

A 

8 

0.  96 

5.  58 

1X-2X 

(48) 

2558  36 

A 

lb 

5.  58 

1X-2X 

a  *P— *D° 

2665.  19 

A 

3 

0.  99 

5.  63 

2X-1X 

a  4P— x  *P° 

2567.  05 

A 

5.  56 

IX- IX 

(32) 

2642.  51 

A 

2 

0.  96 

5.  63 

IX- IX 

(49) 

2601.  27 

A 

3 

0.  93 

5.  67 

OX -OX 

2533.  65 

A 

1 . 

0.  75 

5.  63 

IX- IX 

CL  *P  —  X  >P° 

2626.  98 

A 

3 

0.  93 

5.  63 

OX- IX 

2485.  60 

A 

3 

5  67 

■t  JHI  5 

(33) 

a  ‘P  — to  *P° 

2509.  77 

A 

3 

5.  67 

■  ;  fit ' 

2214.  59 

A 

2 

0  96 

6.  53 

IX- IX 

2509.  01 

A 

2 

5.  63 

EiSi 

(50) 

2393.  35 

A 

2 

5.  91 

1X-2X 

a  *P— tc  *F° 

(34) 

2918.  24 

A 

18 

1.  01 

5.  24 

4X-5X 

a»G-2>H° 

2948  94 

A 

12 

0.  97 

5.  15 

3X-4X 

(51) 

2137.  67 

A 

7 

6.  53 

1X-1X 

a  »P-tp  »P° 

2976.  61 

A 

10 

1.  01 

5.  15 

4X-4X 

213a  28 

A 

7 

0.  71 

6.  49 

EHOD7 

(35) 

a  JG— x  *F° 

2151.  02 

A 

6 

0.  75 

6.  49 

IX— OX 

2910.  26 

A 

8 

1.  01 

5.  25 

4X-3X 

2120.  12 

A 

5 

Nil 

6.  53 

ox-ix 

2854  42 

A 

7 

0.  97 

5  29 

3X-2X 

(52) 

2883.  79 

A 

3 

0.97 

a  25 

3X-3X 

2487.  28 

A 

20 

1.  01 

5.  97 

4X-3X 

a  *G  — to  *F° 

2809.  40 

A 

2 

0.  71 

5.  10 

2X-1X 

a* V-y  «P° 

2496.  48 

A 

15 

0.  97 

5  91 

3X-2X 

(53) 

(36) 

2467.  97 

A 

2b 

0.  97 

5.97 

3X-3X 

2905.  22 

A 

15 

3X-4X 

a  >F-v  »G° 

2015.  86 

A 

5 

1.  01 

7.  13 

4X-3X 

a  *G  —  p  *F° 

2848.  17 

A 

8 

2X-3X 

(37) 

2030  73 

A 

6 

0.  97 

7.  04 

3X-2X 

(54) 

2907.  37 

A 

6 

3X-3X 

2003.  18 

A 

0 

0.  97 

7.  13 

3X-3X 

2839.  34 
2799.  16 

A 

10 

8 

5.  15 

3X-2X 

2H-1X 

a  ip_ x  jd° 

A 

5.  12 

(38) 

a»H-e>F° 

(55) 

2782.  84 

A 

2 

5.  15 

2X-2X 

2184  80 

II 

5b 

1.  48 

7.  13 

4X-3X 

2834.38 

A 

5 

5.  15 

3X-4X 

o*F— z  »H° 

(39) 

2924.  63 

H 

8 

1.  75 

5.  97 

2X-3X 

ft«D-u>JF° 

2774.  15 

A 

12 

0.  80 

5.  25 

3X-3X 

a  »F-z  >F° 

2901.  60 

13 

5 

1.  66 

5.  91 

IX- 2X 

(56) 

2694.  05 

A 

10 

5.  29 

2X-2X 

(40) 

2553.  06 

H 

2 

1.  66 

6  49 

1X-0X 

ft  *D  —  tc  *P° 

2721.  37 

A 

2 

5.  33 

3X-2X 

a«F-  y  ‘P° 

(57) 

*2669.  48 

A 

8 

5.  33 

2X-2X 

(41) 

■ 

6»D— p»D° 

(58) 

2543.  66 

A 

0.  71 

5.  56 

2X-1X 

a  *F  — w  JD° 

*2357.  45 

El 

25 

fl.  75 
\1.  66 

6  98 
6  89 

2X-2X 

IX- ix 

*2535.  15 

A 

EXO 

EiSi 

(42) 

2398  97 

A 

5 

1.  75 

6.  89 

2X-1X 

2317.  27 

A 

15 

1.  66 

6  98 

1X-2X 

2387.  17 

A 

15 

k*X2j 

3X-3X 

a  ’F  — w  *F° 

ft>  D-p*F° 

2372.  92 

A 

12 

5.  91 

2X-2X 

(43) 

2294.  08 

A 

12 

1.  75 

7.  13 

2H-3X 

24ia  85 

A 

Mil 

5.  91 

3X-2X 

*2291.  15 

A 

15 

1.  66 

7.  04 

IX-  2X 

(59) 

2347.  13 

A 

0.  71 

5.  97 

2X-3X 

2330.  38 

A 

18 

1.  75 

7.  04 

2X-2X 

Vac 

2095.  80 

A 

15 

1.  75 

7.  64 

2X-1X 

ftiD-pjp* 

1995.  88 

A 

7 

0.  80 

6.  98 

3H-2X 

o*F-r»D° 

2109.  66 

A 

12 

1.  66 

7.  51 

1X-0X 

(60) 

1996.  69 

A 

6 

0.  71 

6  89 

2X-1X 

(44) 

2063.  89 

A 

6 

1.  66 

7.  64 

IX- ix 
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I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

EP 

j 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

■I 

237a  14 

A 

5b 

2220.  22 

A 

H3 

2359.  08 

A 

5b 

2159.  19 

A 

mm 

2321.  87 

A 

5 

2103  17 

A 

2308.  10 

A 

6 

2097.  02 

A 

mm 

2301.  61 

A 

4b 

2080.  99 

A 

5b 

2276.  69 

A 

5b 

2074  03 

A 

6b 

2265.  02 

A 

4 

2061.  35 

A 

5b 

2257.  88 

A 

4b 
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Zr  III 


Zr  III 


I  A 

Ref 

E 

P 

■ 

Multiplet 

I  A 

E 

P 

J 

Multiplet 

(No) 

Low 

High 

(No) 

1 

Vac 

Vac 

1864  06 

A 

40 

0.  00 

6.  62 

2-2 

a  *F  -z  iD° 

819.  57 

B 

(12) 

0.  18 

15.  25 

4-5 

a  3F  —  z  5G°t 

(1) 

*820.  20 

B 

(12) 

/  0.  08 
\  0.  00 

15.  13 
15.  05 

3-4 

2-3 

(6) 

1779.  52 

A 

75 

0.  18 

7.  12 

4-4 

a  SF  —  z  »F° 

1805.  28 

A 

50 

0.  08 

6.  92 

3-3 

(2) 

765.  11 

B 

(30) 

16.  32 

4-3 

a  *F  -y  »D° 

1800.04 

A 

50 

0.00 

6.  86 

2-2 

764.  33 

MM 

(15) 

16.  23 

3-2 

(7) 

1831.  88 

A 

20 

0.  18 

6.  92 

4-3 

763.  30 

B 

(10) 

16.  17 

2-1 

1754  37 

A 

25 

0.  08 

7.  12 

3-4 

1783.  35 

A 

15 

0.  00 

6.  92 

2-3 

Air 

1790.  21 

A 

75 

0.  18 

7.  08 

4-3 

a  5F  -z  »D° 

2086.  78 

A 

200 

0.  71 

6.  62 

2-2 

a  ‘D  -z  >D° 

1793.  60 

A 

65 

0.  08 

6.  97 

3-2 

(3) 

(8) 

1798.  15 

A 

60 

0.  00 

6.  87 

2-1 

1764.  74 

A 

8 

0.  08 

7.  08 

3-3 

2006.  82 

A 

75 

0.71 

6.  86 

2-2 

a  >D  -z  5F°t 

1771.  96 

A 

20 

0.  00 

6.  97 

2-2 

Vac 

(9) 

1675.  81 

A 

35 

0.  08 

7.  45 

3-2 

o»F  —  z  »P° 

1853.  45 

A 

22 

0.71 

7.37 

2-1 

a  id  -  z  »P° 

1675.  05 

A 

15 

0.00 

7.  37 

2-1 

(4) 

(10) 

859.  64 

B 

(12) 

0.  18 

14.  54 

4-4 

a  ’F  -y  *F° 

1773  95 

A 

40 

0.  71 

7.  67 

2-1 

a  'D  -z  >P° 

841.  44 

B 

(12) 

0.  08 

14  76 

3-3 

(5) 

(11) 

823.  60 

B 

(20d) 

0.  00 

14.  99 

2-2 

853  74 

B 

(10) 

0.08 

14.  54 

3-4 

1759.  15 

A 

20 

0.  71 

7.  73 

2-3 

o'D  -z  >F0 

836.62 

B 

(5) 

0.  00 

14.  76 

2-3 

(12) 

Vac 
822.  11 


812.  09 


Air 

2231.  00 


2116.  30 
21 16.  63 
2139.  85 

2060.  83 
2077.  92 
2102.  30 

Vac 

1941.  09 
1946.  62 
1966.  25 
1937.  27 
1921.  97 
1936.  65 

1877.  06 


Air 

2220.  25 


2159.  24 
Vrc 

1940.  20 


Air 

2070.  43 


2869.  06 
2836.  18 

2620.  56 
2682.  16 
2690.  49 
2735.  76 
2720.  06 
2775.  28 


Ref  lot 


B  (14) 
B  (15) 

A  30 


A  40 


A  50 
A  35 


A  18 


A  22 


A  100 


A  100 


A  150 
A  85 
A  60 
A  40 


6. 62  2-2 


6.  92  2-3 

6.86  1-2 


7.  08  2-3 

6.  97  |  1-2 
0-1 


7.40  1-0 

7.45  1-2 

7.37  0-1 

2-1 

6. 92  4-3 

7. 08  4-3 

7.  73  4-3 

7.67  0-1 


6.  62  2  -2 
6.62  1-2 

7.  12  3-4 

6. 92  2-3 

6.86  1-2 
6.  92  3-3 

6.  86  2-2 
6.86  3-2 


Multiplet 


a  >D  —  y  >F° 


a  >D  -v  >D° 


a«P  -z  iD° 

(15) 

a«P  -z  *F° 

(16) 


a  SP  —  z  >D°t 
(17) 


a  ’P  —  2  >P° 
(18) 


a  *P  -2  >P°t 
(19) 


a  iG  -2  ’F°f 
(20) 

a  >G  -2  »D° 
(21) 

a  »G  -2  iF° 

(22) 


a  >S  -2  «P°? 

(23) 

a  »D  -2  >D° 

(24) 

a  »D  -r  »F° 

(25) 


1  A  Ref  Int 


Air 

2643.  79 
2656.  46 
2686.  28 
2709.  05 
2715.  76 
2593.  65 
2628.  26 

2448.  86 
2444.  57 
2406.  21 
2405.  81 
2420.  65 
2382.  65 

2308.  12 


Low  High 


Multiplet 

(No) 


2000.  23 


1974.  99 
1932.  54 
1934.  34 

Air 

2162.  20 


6.  62 

12.  79 

2-3 

(31) 

z>D°-e  'F 

(32) 

7.  12 

13.  05 

4-5 

z  *F°  — e  »Gf 

6.  92 

12.  99 

3-4 

(33) 

6.  86 

12.  92 

2-3 

7.  12 

13.  12 

4-3 

z»F°-e  »Df 

6.  92 

13.  00 

3-2 

(34) 

6.  86 

13.  03 

2-1 

z«F°-e  *P 

(35) 

7.  12 

13.  37 

4-4 

z  ,F°  —  e  ’Ff 

6.  92 

13.  31 

3-3 

(36) 

6.  86 

13.  24 

2-2 

7.  08 

12.  79 

3-3 

z»D°-e  >F 

Ill 
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Zr  IV 


Zriv 


I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Vac 

Vac 

H 

1201.  76 

A 

50 

2H-1 H 

id  2D  —  5p  JP° 

1599.  00 

A 

mm 

10.  43 

la  is 

1H-2  H 

5p*P°-5d>D 

1219.  85 

A 

45 

1H-0H 

(1) 

1546.  21 

A 

mm 

10.  12 

18.  10 

OH— 

(4) 

1183.  98 

A 

25 

10.  43 

1H-1H 

1608.  02 

A 

MM 

10.  43 

ia  10 

1H-1H 

633.  56 

A 

30 

19.  64 

2H-3H 

id  3D  —  if  !F° 

1469.  55 

A 

15 

10.  43 

IS.  83 

1H-0H 

5p3P°-6s»S 

628.  66 

A 

20 

K&jljl 

19.  64 

1H-2H 

(2) 

1417.  78 

A 

5 

10.  12 

18.  83 

OH-OH 

(5) 

874.  29 

A 

10.  43 

24.  55 

IK— OK 

5 p  jp°_  7* 

855.  69 

A 

4 

10.  12 

24.  55 

OH-OH 

(6) 

Air 

2163.  62 

A 

15 

4.  72 

10.  43 

OH-iH 

5s  3S  —  5p  »P° 

2286.  66 

A 

15 

4.  72 

10.  12 

OH -OH 

(3) 
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Nbl 


Nbl 


E  P 

E  P 

I  A 

Ref 

Int 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 

(No*) 

Low 

High 

J 

Low 

High 

J 

Air 

Air 

*2453.  367 

A 

20 

0.05 

5.08 

2H-3K 

a  *D-411° 

2627.  435 

A 

60 

■IW81 

QZ1 

4)4-4* 

a  4F  — r  4F°t 

(1) 

2616.  476 

A 

30 

IflfTl 

4.  98 

3H-3M 

(11) 

2558  936 

A 

20 

4.  96 

U*-2}4 

1)4-2}* 

2981.  636 

A 

15 

0.  35 

4.49 

4H-3W 

a  4F— u  4D°t 

2572  099 

A 

15 

4.  94 

a  4F  — 400°t 

293a  067 

A 

15 

0.  27 

4.  47 

(2) 

(12) 

2903.  650 

A 

10 

0.  20 

4.  45 

2874.  564 

A 

15 

0.  14 

4.43 

2592  190 

A 

El 

1 

5.  11 

4*-5>* 

a  4F  — s  *G°t 

2924.  824 

A 

10 

0.  27 

4.  49 

3K-3M 

2578  734 

A 

lii,  J 

5.  05 

3)4-4}* 

(13) 

2889.  898 

A 

10 

0.  20 

4.  47 

2%-2% 

2565.  410 

A 

n 

HU 

5.  01 

2)4-3}* 

2567.  510 

A 

0.  14 

4.  95 

1)4-2}* 

2854.  168 

A 

12 

0.  35 

4.  67 

4^-4* 

a4F- t  4F°t 

2597.  138 

A 

ftrl 

4.  95 

2* -2* 

2825.  180 

A 

10 

0.27 

4.63 

3H-3K 

(3) 

2800.  315 

A 

10 

0.  20 

4.60 

2H-2H 

*2524.  985 

A 

0.  14 

5.03 

D4-2* 

o  4F— ?  «F°t 
(14) 

2859.  962 

A 

15 

0.35 

4.  66 

4K-5.5* 

a  4F-u  4G°t 

2826.  47 

A 

12 

0.27 

4.  63 

3K-4K 

(4) 

*2524.  985 

A 

■m 

a  27 

5.  15 

3*-2}* 

a  4F  — o  4F°| 

2840.  929 

A 

10 

0.27 

4.  61 

3K-3X 

(15) 

*2808.  050 

A 

10 

0.  20 

4.  59 

2K-2K 

2504.  648 

A 

9  35 

5.  27 

4)4-3}* 

a‘F-r  4D°f 

2773.  197 

A 

50 

0.  35 

4.  80 

4K-3* 

a  4F— t  ‘D°t 

2474.  655 

A 

15 

a  27 

5.  25 

3)4-2}* 

(16) 

275R-  605 

A 

50r 

0.  27 

4.  74 

3)4-2}* 

(5) 

2453.  084 

A 

a  20 

5.  23 

2)4-1}* 

274a  848 

A 

30r 

0.  20 

4.  69 

2H-1X 

2466.  318 

A 

a  14 

5.  15 

lH-Otf 

2746.  910 

A 

30r 

0.  14 

4.  63 

1H-0X 

2464.  432 

A 

0.  27 

5.  27 

3K-3H 

2723.  986 

A 

15 

0.  27 

4.  80 

3M-3M 

2716.  100 

A 

15 

0.  20 

4.  74 

2X-2X 

2466.  727 

A 

a  35 

5.  35 

4)4-3}* 

a  4F— e  4D°t 

2755.  632 

A 

10 

0.  20 

4.67 

2K-1K 

a  *F—l  »D°t 
(6) 

2469.  072 
^445.  066 

A 

A 

a  27 
0.  20 

5.  26 
5.  24 

3H-2H 

2)4-1}* 

(17) 

2687.  149 

A 

30r 

0.  35 

4.  94 

4)4-4}* 

a*F-s  ‘F°t 

2461.  757 

A 

0.  35 

5.  36 

4)4-3}* 

266R  283 

A 

40r 

0.  27 

4.  89 

3}4-3V* 

(7) 

2436.  329 

A 

0.  27 

5.  33 

3H-2K 

2654.  446 

A 

60R 

0.  20 

4.  85 

2)4-2}* 

2647.  500 
2695.  038 
2679.  015 

A 

A 

A 

80  R 
30 

20 

0.  14 
0.  27 
0.  20 

4.  80 
4.  85 
4.  80 

D4-n* 

3)4-2* 

2}4-l}4 

2462.  889 
2446.  130 

A 

A 

20 

10 

9  35 
0.  27 

5.  36 
5.  31 

4H-4H 

3)4-2}* 

a  4F— p  4F°t 
(19) 

2640.  918 

A 

20 

0.  27 

4.  94 

3*-4)4 

262a  493 

A 

20 

0.  20 

4.  89 

2}*-3}4 

*2458  367 

W, 1 

20 

0.  35 

5.  38 

4)4-3)* 

a  4F— n  >F°t 

2623.  507 

A 

25 

0.  14 

4.  85 

D4-2* 

(20) 

2763.  380 

A 

15 

a  35 

4.81 

4)4-3}* 

o  4F— v  *G°t 
(8) 

2247.  997 

80 

0.  35 

5.84 

a  4F— n  4D°t 

2238  518 

80c 

0.  27 

5.  78 

3)4-2}* 

(21) 

2682.  129 

A 

10 

0.  27 

4.  87 

3K-3K 

o  4F— f  »G°t 
(») 

*2232.  545 
2229.  65 

80c 

30 

0.  20 

0.  14 

5.  72 

5.  68 

2215.  54 

A 

30c 

0.  27 

5.  84 

3)4-3)* 

2653.  372 

A 

10 

0.  35 

5.00 

4K-5H 

a  4F— f  4G°t 

2612  377 

A 

15 

0.  27 

4.  99 

3H-4H 

(10) 

2257.  886 

A 

160 

0.  35 

5.  81 

4}*-5}4 

a  4F— r  4G°f 

2610.  268 

A 

20 

0.  20 

4.  92 

2)4-3}* 

2242.  958 

A 

20 

0.  27 

5.  77 

3H-4H 

(22) 

2657.  613 

A 

40r 

0.  35 

4.  99 

4)4-4}* 

2227.  280 

A 

10 

0.  20 

5.  74 

2H-3H 

2649.  515 

A 

50r 

0.  27 

4.  92 

3)4-3}* 

*2228  032 

A 

100c 

0.  14 

5.  68 

1)4-2}* 

2634.  704 

A 

10 

a  20 

4.  88 

2*- 2)4 

2250.  308 

A 

100c 

0.  20 

5.  68 

2* -2)4 
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Nb  I — Continued 


Nb  I — Continued 


I  A 

Ref 

lot 

E 

P 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E 

P 

J 

Multiplet 

(No) 

Low 

High 

Low 

High 

Air 

Air 

(227.  706 

A 

150c 

0  37 

5.  89 

4K-4K 

o  *F  -o  *F°f 

2782.  356 

A 

20 

1.  15 

5.  59 

4K-5H 

a  «G  —  u  *H° 

1228  032 

A 

100c 

0  27 

3X-3K 

(23) 

2755.  288 

A 

20 

1.  09 

5.  57 

3K-4K 

(28) 

122a  672 

A 

60c 

O  20 

5.  75 

2H-2H 

(220.  184 

A 

70c 

O  14 

1K-1K 

2741.  146 

A 

10 

1.09 

5.  59 

3K-2K 

a  »G  —  m  *F° 

(260  854 

A 

20 

O  35 

M;til 

4M-3K 

(29) 

1242.  294 

A 

20 

O  20 

2K-1K 

2656.  984 

A 

10 

1.  15 

8  80 

4H-4K 

a  *G  -1  *H°t 

(254.  564 

A 

150 

0.  35 

5  82 

4K-4K 

a  ‘F  -n  *F°t 

(30) 

(232.  545 

A 

80c 

EJ4J 

5  79 

3K-3K 

(24) 

(225.  343 

A 

50 

5.  74 

2X-2H 

2569.  030 

A 

20 

1.  15 

5.  96 

4H-4K 

a  »G  -o  »G°t 

(204.  617 

A 

12 

5.  79 

2K-3M 

2583.  103 

A 

15 

1.  09 

5.  87 

3H-3H 

(31) 

1048.  093 

A 

20 

O  74 

4.  79 

2M-2X 

a  <P  -w*P°t 

2851.  446 

A 

20 

1.  26 

8  59 

2H-2K 

a  *D  —  m  >F°t 

1053.  086 

A 

10 

a  74 

4.  78 

2^-lS 

(25) 

(32) 

J987.  286 

A 

15 

0.  65 

4.  79 

1^_2^ 

i960  48 

A 

io 

0.  62 

4.  78 

0M-1M 

*2808  050 

A 

10 

1.  40 

5.  79 

1J4-2H 

a  >P  -469° 

(857.  294 

WM 

10 

O  74 

exh 

2H-3J4 

a  ‘P  -s  *D°t 

(33) 

H 

(26) 

if 

2884.  968 

A 

12 

5.  82 

5)4-5  ’A 

1  *H  -t  *H° 

(851.  978 

15 

1.  09 

5.  42 

3H-3H 

a  »G  -q  2G° 

*2851.  978 

A 

15 

4K-5H 

(34) 

H 

(27) 

Strongest  Unclassified  Lines  of  Nb  I 
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Nb  n  Nb  H 


I  A 

Ref 

Int 

E  P 

n 

Multiplet 

(No) 

I  A 

■ 

Multiplet 

(No) 

Low 

High 

High 

Air 

Air 

Pi 

2849.  557 

A 

100c 

0.  05 

4.  39 

2-2 

a*D~*  *D°t 

2571.  324 

A 

a  15 

4.  95 

4-5 

a  SD— z  »G°t 

2768  124 

A 

lOOrs 

0.  05 

4.  51 

2-3 

(1) 

(4) 

2865.  609 

A 

60 

0.  00 

4.  31 

0-1 

2541.  424 

A 

50 

a  is 

8  01 

4-4 

a  ‘D  — z  »F°t 

2716.  630 

A 

150rs 

0.  15 

4.  69 

4-5 

a  *D  —  z  5F°f 

(5) 

2721.  987 

A 

150rs 

0.  10 

4.  63 

3-4 

(2) 

2737.  083 

A 

60 

0.  05 

4.  56 

2-2 

2285.  223 

A 

60 

0.  15 

5.  55 

4-4 

a  ‘D— y  ‘D°t 

2334.  802 

A 

100 

0.  10 

5  38 

3-2 

(6) 

2697.  067 

A 

200 Rs 

a  15 

4.  73 

4-4 

a»D—  i  5D°f 

2372.  730 

A 

60 

0.  00 

5.  20 

0-1 

2671.  933 

A 

200r8 

a  io 

4.  72 

3-3 

(3) 

2675.  945 

A 

80rs 

0.  05 

4.  67 

2-2 

2702.  197 

A 

60re 

0.  10 

4.  67 

3-2 

2376.  398 

A 

100 

a  io 

5.  29 

3-4 

a»D-z  *H° 

2698  866 

A 

lOOrs 

0.  05 

4.  63 

2-1 

(7) 

2691.  774 

A 

60rs 

0.  02 

4.  60 

1-0 

2666.  595 

A 

50 

a  io 

4.  73 

3-4 

2646.  258 

A 

200 rs 

0.  05 

4.  72 

2-3 

2352.  837 

A 

60 

0.  10 

8  34 

3-2 

a»D— y  »D°f 

2656.  076 

A 

80rs 

0.  22 

4.  67 

1-2 

2280.  450 

A 

50 

0.  10 

8  51 

3-3 

(8) 
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Nb  ll — Continued 


Nb  Q — Con  tinned 


I  A 


Air 

2295.  681 
2302.  086 
2324.  237 
2273.  566 
228a  004 
2309.  239 
2254.  953 
2268.  527 
2300.  785 

2265.  676 


2236.  724 


2242.  58 


3028.  436 
3076.  864 
3099.  180 
298a  100 
307a  232 
2946.  890 

295a  876 
2941.  536 

2910.  580 

2911.  740 
2908.  236 
2994.  725 
2946.  110 
2931.  458 
2899.  230 
2897.  803 
2877.  026 
2888.  824 

2927.  804 
2888  168 

2875.  386 
2868  524 
2861.  091 

2876.  951 
2841.  141 
284a  642 
2846.  280 
2835.  106 

278ft  235 
2793.  044 

2126.  54 
2255.  597 
227a  730 

2210.  534 


2131.  18 


2125.  21 


2113.  08 


2544.  802 
2551.  382 
2562.  402 
2477.  379 
2511.  004 


Int 

EP 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

E  P 

J 

Multiplet 

Low 

High 

Low 

High 

(No) 

1 

Air 

A 

300 

0.  15 

5.  53 

4  3 

a 5D  - z  SP° 

2556.  933 

A 

120 

0.  90 

5.  72 

2-1 

a  *P—  z  *8n 

A 

200 

0.  10 

5.  46 

3  2 

19) 

(23) 

A 

60 

0.  05 

5.  36 

2  -  1 

A 

150 

ft  10 

5.  53 

3  3 

2352.  338 

A 

60 

0.  90 

6.  14 

2-3 

Q 

**0 

1 

6 

o 

-*• 

A 

300 

a  os 

5.  46 

2  2 

2321.  996 

A 

30 

0.  76 

6.  08 

1-2 

(24) 

A 

100 

0.  02 

5.  36 

1-1 

»235ii.  290 

A 

50 

0.  90 

6.  13 

2-  1 

A 

60 

0.  05 

5.  53 

2-3 

A 

150 

0.  02 

5.  46 

1-2 

2346.  532 

A 

50 

0.  90 

6.  16 

2-3 

a  *P  — u>  *D°t 

A 

50 

ft  00 

5.  36 

0-1 

(25) 

A 

100 

ft  10 

5  55 

3-2 

o  ‘D-z  ’P°f 

2314.  850 

A 

50 

0.  90 

6.  23 

2-2 

a  »P-z  *P# 

(10) 

2257.  537 

A 

60 

0.  76 

6.  23 

1-1 

(26) 

A 

60 

ft  15 

a  67 

4-3 

a  »D  — !/  »G°t 

(11) 

2810.  810 

A 

100 

1.  03 

4.  72 

4-3 

a»F-z  *D°t 

A 

50 

ft  15 

5.  65 

4-3 

a  »D-z  >F° 

(27) 

(12) 

2680.  061 

A 

50 

1.  03 

5.  63 

4-4 

a  *F  — «/  *G°t 

(28) 

A 

300c 

ft  44 

4.  51 

4-3 

a  ‘F-z  H)°t 

A 

200 

0.  37 

4.  39 

3-2 

(13) 

2632.  510 

A 

60 

1.  03 

5  72 

4-4 

a  >F-»  5F°f 

A 

100 

0.  32 

4.  31 

2-1 

2594.  736 

A 

50 

0.  98 

5.  73 

3-3 

(29) 

A 

100 

0.  37 

4.  51 

3-3 

2620.  440 

A 

80 

0.  93 

5.  64 

2-2 

A 

50 

0.  29 

4.  31 

1-1 

A 

80 

ft  32 

4.  51 

2-3 

2560.  112 

A 

60 

ft  98 

5.  80 

3-3 

a  JF  — x  sF°t 

(30) 

A 

800R 

ft  51 

4.  69 

5-5 

o*F-z  sF°t 

A 

500c  R 

ft  44 

4.  63 

4-4 

(14) 

2437.  411 

A 

50 

0.  93 

5.  99 

2-1 

a  *F  -z  'P* 

A 

400R 

0.  37 

4.  61 

3-3 

(31) 

A 

200 R 

ft  32 

4.  56 

2-2 

A 

200r 

ft  29 

4.  53 

1-1 

2412.  460 

A 

150 

1.  03 

6.  14 

4-3 

a  5F  -x  *D°t 

A 

300c 

0.  51 

4.  63 

5-4 

2369.  954 

A 

100 

0.  93 

6.  13 

2-1 

(32) 

A 

60 

0.  37 

4.  56 

3-2 

A 

70 

ft  32 

4.  53 

2-1 

2387.  521 

A 

80 

0.  98 

6.  14 

3-2 

a>F-tc‘D° 

A 

200r 

0.  44 

4.  69 

4-5 

2365.  215 

A 

70 

0  93 

6.  14 

2-2 

(33) 

A 

200R 

0.  37 

4.  63 

3-4 

A 

200c  R 

0.  32 

4.  61 

2-3 

2274.  128 

A 

100 

1.  03 

6.  45 

4-4 

a»F  — t  *F°t 

A 

150r 

0.  29 

4.  56 

1-2 

2270.  180 

A 

150 

0.  98 

6.  41 

3-3 

(34) 

2250.  463 

A 

lOOh 

ft  93 

6.  41 

2-2 

A 

600c  R 

ft  51 

4.  73 

5-4 

a  >F-z  ‘D°t 

A 

300c  R 

0.  44 

4.  72 

4-3 

(15) 

A 

300c  R 

0.  37 

4.  67 

3-2 

2791.  742 

A 

80 

1.  21 

5.  63 

5-4 

a  *H  — 1/  *G°t 

A 

300R 

0.  32 

4.  63 

2-1 

2745.  726 

A 

40 

1.  17 

5.  67 

4-3 

(35) 

A 

100 

0.  29 

4.  60 

1-0 

A 

150 

ft  44 

4.  73 

4-4 

2740.  185 

A 

100 

1  21 

6.  72 

5-4 

a  *H  — i/  *F°t 

A 

80c 

ft  37 

4.  72 

3-3 

(36) 

A 

lOOr 

ft  32 

4.  67 

2-2 

A 

60 

0.  29 

4.  63 

1-1 

2590.  940 

A 

200 R 

1.  26 

6.  02 

6-6 

a  *H  — n  *H°t 

A 

50 

0.  37 

4.  73 

3-4 

2583.  982 

A 

250R 

1.  21 

5.  99 

5-5 

(37) 

2642.  233 

A 

150rs 

1.  17 

5.  84 

4-4 

A 

150c 

ft  51 

4.  95 

5-5 

a  »F-z  3G°t 

A 

80 

0.  44 

4.  86 

4-4 

(16) 

2555.  626 

A 

60 

1.  17 

6.00 

4-4 

A 

60 

ft  44 

6.  24 

4-4 

a  *V-x  »F°t 

A 

200 

0.  32 

5.  80 

2-3 

(17) 

2601.  285 

A 

100 

1.  26 

6.  00 

6-6 

a  *H-z  «I°t 

A 

100 

ft  29 

5.  72 

1-2 

(39) 

A 

50 

ft  37 

5.  96 

3-4 

a  SF  —  z  'G°t 

2521.  404 

A 

150 

1.  17 

6.  07 

4-4 

a»H-y  ■G°t 

(18) 

(40) 

A 

60 

0.32 

6.  12 

2-2 

a  SF  — 495°f 

2479.  933 

A 

80 

1.  26 

6.  23 

0-5 

a  *H— x  »G° 

(19) 

2435.  952 

A 

50 

1.  21 

6.  28 

5-4 

(41) 

2433.  792 

A 

60 

1.  17 

6.  24 

4-3 

A 

60 

0.  37 

6.  18 

3-3 

a  JF  — 500°f 

(20) 

2354  040 

A 

50 

1.  21 

6.  45 

5-4 

a  ’H—p  *F° 

*2356.  290 

A 

50 

1.  17 

6.  41 

4-3 

(42) 

A 

50 

0.  44 

6.  28 

4-4 

a  *F— z  JG°t 

(21) 

2229.  716 

A 

150h 

1.  26 

6.  79 

6-5 

a  *H—  t0*G° 

2240.  65 

A 

50h 

1.  21 

6.  72 

5-4 

(43) 

2262.  132 

A 

80 

1.  17 

6.  63 

4-3 

A 

200 R 

0.  90 

2-2 

a  l-p  —  y  «po 

A 

120 

ft  76 

1-1 

(22? 

A 

120 

0.  76 

5.  58 

1-0 

2974.  094 

A 

400 rs 

l.  35 

5.  50 

5-6 

a  »G-z  »Het 

A 

150 

ft  76 

5.  75 

1-2 

3032.  767 

A 

400rs 

1.  31 

5.  38 

4-5 

(44) 

A 

120 

ft  69 

5.  60 

0-1 

3064.  530 

A 

250r 

1.  26 

5.  29 

3-4 

115 


Nb  D — Continued 


Nb  n — Continued 


E  P 

E  P 

A 

Ref 

Int 

J 

Multiplet 

(No) 

I  A 

Ref 

Int 

Multiplet 
<  No) 

Low 

High 

Low 

High 

J 

Air 

Air 

a.  712 

A 

100 

1.  35 

5.  63 

5-4 

o  3G  -  ij  sG°t 

2985.  04 

A 

50 

1.  61 

5.  75 

3-2 

a  3D  y  sP°t 

(45) 

(58) 

1.  122 

A 

80 

1.  35 

6.  00 

5-  4 

a  3G  — u>sF°f 

2715.  882 

A 

40 

1.  61 

6.  16 

3-3 

a  3 1)  —  u- 3  D°  f 

7.  765 

A 

35 

1.  31 

5.  94 

4-3 

(46) 

2730.  324 

A 

60 

1.  62 

6.  14 

1-1 

(59) 

5.  247 

A 

80 

1.  26 

5.  90 

3-2 

5.  806 

A 

100 

1.  35 

6.  23 

5-5 

a  >G  -j  JG°f 

3.  878 

A 

50 

1.  31 

6.  28 

4-4 

(47) 

2540.  611 

A 

80 

1.  81 

6.  67 

2  —  3 

63P  v  sD°t 

B.  283 

A 

60 

1.  26 

6.  24 

3-3 

2530.  968 

A 

80 

1.  81 

6.  68 

1-2 

(60) 

2.  047 

A 

60 

1.  26 

6.  28 

3-4 

6.  994 

A 

150 

1.  35 

6.  45 

5-4 

a  3G  —v  3F°f 

8.  687 

A 

150 

1.  31 

6.  41 

4-3 

(48) 

2908  88 

A 

80 

1.  83 

6.  07 

4-4 

a  3G  — y  *G° 

8.  484 

A 

120 

1.  26 

6.  41 

3-2 

(61) 

6.  732 

A 

100 

1.  35 

6.  79 

5-5 

a  3G  -u’»G°t 

2360.  302 

A 

80 

1.  83 

7.  05 

4-4 

a‘G-j'G° 

1.  136 

A 

30 

1.  31 

6.  72 

4-4 

(49) 

(62) 

7.  611 

A 

50 

1.  35 

6  72 

5-4 

9.  589 

A 

25 

1.  31 

6.  63 

4-3 

2753.  133 

A 

200c 

1.90 

6.  38 

6-6 

a  >1-  ’  ‘1° 

2  568 

A 

200c 

1.  40 

5.  55 

3-4 

a  *P  -v  5D° 

(63) 

4.  735 

A 

250 

1.  34 

5.  42 

2  -3 

(50) 

2673.  566 

A 

250rs 

1.  90 

6.  52 

6-5 

a  ‘l  —  y  >H° 

1.  55 

A 

90c 

1.  40 

5.  42 

3-3 

(64) 

9.  528 

A 

40c 

1.  34 

5.  38 

2-2 

5.  76 

A 

50 

1.  32 

5.  20 

1-  1 

7.  115 

A 

60c 

1.  40 

5.  38 

3-2 

4.  27 

A 

30c 

1.  34 

5.  20 

2-1 

2252.  210 

A 

250 

1.  98 

7.  46 

5-5 

5  3G  — 1>  3G°t 

9.  65 

A 

60 

1.  32 

5.  26 

1-0 

2264.  556 

A 

150 

1.  97 

7.  42 

4-4 

(65) 

2274.  198 

A 

60 

1.  92 

7.  35 

3-3 

0.  28 

A 

200c 

1.  40 

5.  53 

3-3 

asp-jspo 

2269.  865 

A 

100 

1.  98 

7.  42 

5-4 

3.  97 

A 

20c 

1.  34 

5  46 

2-2 

(51) 

2294.  983 

A 

60 

1.  97 

7.  35 

4-3 

a  21 

A 

80c 

1.  32 

5.  36 

1-1 

9.  818 

A 

150c 

1.  40 

5.  46 

3-2 

5.  26 

A 

100c 

1.  34 

5.  36 

2-1 

5.  890 

A 

100c 

1.  34 

5.  53 

2-3 

2715.  344 

A 

50 

2.00 

6.55 

4-3 

6  3G  — y  3F° 

7.  67 

A 

150c 

1.  32 

5.  46 

1-2 

(66) 

1.  956 

A 

80 

1.  32 

5.  44 

1-1 

a  5P—  z  sP°t 
(52) 

7-  050 

A 

100 

1.  32 

5.  55 

1-2 

3022.  738 

A 

200 

2.  15 

6.  23 

6-5 

6  *H  —x  3G°t 

7.  693 

A 

100c 

1.  40 

5.  81 

3-2 

a  5P  —  z  SS° 

2978  943 

A 

80 

2.  13 

6.  28 

5-4 

(67) 

8.  78 

A 

50c 

1.  34 

5.  81 

2-2 

(53) 

3018  853 

A 

100 

2.  16 

6.  24 

4-3 

4.97 

A 

30c 

1.  32 

5.  81 

1-2 

5.  850 

A 

60c 

1.  34 

6.  47 

2-2 

ajp  — u,jpof 

5.  344 

A 

50c 

1.  32 

6.  45 

l-l 

(54) 

2686.  388 

A 

100 

2.  28 

6.  88 

3-2 

a  «F-x  >D° 
(68) 

7.  101 

A 

m 

1.  34 

6.  51 

2-3 

a  SP  — 527°t 

(55) 

2979.  875 

A 

80 

2.  65 

6.  79 

4-5 

c  3F  — tc  3G°t 

3001.  125 

A 

50 

2.  61 

6.  72 

3-4 

(69) 

3025.  372 

A 

40 

2.  55 

6.  63 

2-3 

A 

150 

1.  51 

5.  65 

2-3 

a  lD—  z  >F° 

(56) 

a  ‘D-y  >F° 

A 

60 

1.  51 

6.  55 

2-3 

2771.  398 

A 

50 

2.  60 

7.  05 

5-4 

a  >H  — 2  >G° 

(57) 

(70) 

Strongest  Unclassified  Lines  of  Nb  n 


-d 


